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7.3  Distribution  of  Contaminants  Exceeding  ARARs,  Site  3  -  Former  Fire  Training 
Area,  West  Virginia  Air  National  Guard,  Yeager  Airport,  Charleston,  West 
Virginia . 


7.4  Distribution  of  Contaminants  Exceeding  ARARs,  Site  5  -  Liquid  Disposal 
Site,  West  Virginia  Air  National  Guard,  Yeager  Airport,  Charleston,  West 
Virginia . 
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EXECUTIVE  SUMMARY 


INTRODUCTION 

This  report  presents  the  Site  Investigation  results  for  the  130th  Airlift  Group,  West  Virginia 
Air  National  Guard,  Yeager  Airport,  Charleston,  West  Virginia.  The  investigation  included 
five  sites  identified  in  the  Preliminary  Assessment.  Field  sampling  activities  were  conducted 
from  October  1994  to  June  1995.  The  data  collected  were  used  to  evaluate  the  potential 
nature  and  extent  of  contamination.  Recommendations  were  made  for  no  action/further 
action  at  each  site. 

PURPOSE 

A  Preliminary  Assessment  was  performed  in  1988.  This  assessment  identified  five  sites  with 
the  potential  for  soil  and/or  groundwater  contamination.  The  five  sites  identified  for 
investigation  under  the  Installation  Restoration  Program  were  as  follows; 

Site  1  -  Waste  Disposal  Site  No.  1 

Site  2  -  Waste  Disposal  Site  No.  2 

Site  3  -  Former  Fire  Training  Area 

Site  4  -  Past  Chemical  Disposal  at  Engine  Test  Stand 

Site  5  -  Liquid  Disposal  Site 

The  Site  Investigation  was  conducted  to  confirm  the  presence  or  absence  of  contamination, 
evaluate  the  potential  extent  of  contamination,  and  assess  the  potential  impacts  to  human 
health,  welfare,  and  the  environment.  Data  from  the  Site  Investigation  was  used  to  make  one 
of  the  following  recommendations: 

Develop  a  plan  and  implement  an  immediate  action; 

Prepare  a  Decision  Document  recommending  no  further  action; 

Initiate  a  Focused  Feasibility  Study/Remedial  Measure;  or 
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Proceed  to  a  Remedial  Investigation/Feasibility  Study. 


DATA  EVALUATION 


Sampling  results  were  tabulated  by  the  constituents  detected  at  each  site  by  medium  and 
concentrations  were  compared  to  the  following  screening  criteria: 


Two  times  the  average  background  concentration  (criterion  background)  for 
inorganic  analytes  in  soils. 

Soil  screening  values  (derived  from  proposed  RCRA  action  levels,  TCLP 
extract  limits  and  groundwater  Maximum  Contaminant  Levels  (MCLs)). 

MCLs  or  Ambient  Water  QuaUty  Criteria  (AWQC)  for  groundwater  and 
surface  water,  respectively. 


Comparison  to  the  criterion  background  concentrations  were  used  to  identify  key 
contaminants  at  each  site.  Recommendations  were  made  for  each  site  based  on  the 
comparison  of  key  soil  contaminants  to  soil  screening  levels  and  groundwater  and  surface 
water  constituents  to  MCLs  or  AWQC. 

SUMMARY  OF  FINDINGS  AND  RECOMMENDATIONS 

At  Site  1  -  Waste  Disposal  Site  No.  1,  eleven  inorganic  analytes  exceed  their  respective 
criterion  background  concentration  in  soil.  Only  antimony,  cadmium,  copper,  and  lead 
exceed  their  respective  soil  screening  level  (SSL).  The  vertical  and  horizontal  extent  of 
contamination  in  soil  is  limited.  Lateral  migration  is  limited  to  85  downslope  of  the  waste 
disposal  area;  vertical  migration  is  generally  limited  to  the  upper  2  feet  of  soil  downslope  of 
the  waste  disposal  area.  Migration  to  groundwater  has  not  occurred  as  evidenced  by 
sampling  the  seep  located  approximately  300  feet  downslope  of  the  Site  1  boundary.  Since 
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exposure  through  direct  contact  or  inhalation  of  dust  is  not  known  or  suspected,  an  adverse 
impact  to  human  health  is  not  predicted.  No  Further  Action  is  recommended  at  Site  1. 

At  Site  2  -  Waste  Disposal  Site  No.  2,  low  levels  of  volatile  and  semivolatile  organic 
compounds  were  detected  in  soil  and  sediment.  These  constituents  were  well  below  their 
respective  SSL  and  were  also  detected  in  surface  water  upgradient  of  the  site.  Only  lead 
slightly  exceeded  its  SSL  range  (114  vs  100  milligrams  per  kilogram)  in  one  sample  and  is 
not  considered  to  be  significant.  Based  on  the  vertical  separation  between  shallow  soil 
contamination  found  and  the  depth  to  the  water  table  (greater  than  24  feet),  it  is  unlikely  that 
groundwater  has  been  impacted  by  site  activities.  No  Further  Action  is  recommended  at 
Site  2. 

Low  levels  of  VOCs  and  SVOCs  were  detected  at  Site  3  -  Former  Fire  Training  Area.  Only 
chrysene  and  benzo(a)anthracene  slightly  exceeded  their  respective  SSL  range  in  one  sample. 
The  concentrations  detected  decreased  with  depth  and  were  not  detected  at  a  depth  of  22.5 
feet.  Based  on  the  vertical  separation  between  the  shallow  soil  contamination  found  and  the 
depth  to  the  water  table  (greater  than  31  feet),  it  is  unlikely  that  groundwater  has  been 
impacted  by  the  former  site  activities.  No  Further  Action  is  recommended  at  Site  3. 

Low  levels  of  VOCs  were  detected  at  Site  4  -  Past  Chemical  Disposal  at  Engine  Test  Stand, 
all  were  below  their  respective  SSL  range.  Based  on  the  vertical  separation  between  shallow 
soil  contamination  found  and  the  depth  to  the  water  table  (greater  than  30  feet),  it  is  unlikely 
that  groundwater  has  been  impacted  by  past  site  activities.  No  Further  Action  is 
recommended  at  Site  4. 

At  Site  5  -  Liquid  Disposal  Site,  low  levels  of  VOCs  and  SVOCs  were  detected.  Only 
benzo(a)anthracene,  caibazole,  and  chrysene  slightly  exceeded  their  respective  SSL.  Based 
on  the  vertical  sq>aration  between  shallow  soil  contamination  found  and  the  depth  to  the 
water  table  (greater  than  21  feet),  it  is  unlikely  that  groundwater  has  been  impacted  by  site 
activities.  No  Further  Action  is  recommended  at  Site  5. 
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SECTION  ONE 
INTRODUCTION 


The  Department  of  Defense  (DOD)  has  developed  a  program  to  identify  and  evaluate  sites  on 
DOD  property  where  contamination  may  be  present  as  a  result  of  past  spills  or  hazardous 
waste  disposal  practices.  This  program  is  the  Installation  Restoration  Program  (IRP),  and  its 
purpose  is  to  identify,  investigate,  and  remediate  past  spill  and  waste  disposal  sites.  As  part 
of  this  program,  the  Air  National  Guard  Readiness  Center  (ANGRC)  has  entered  into  an 
interagency  agreement  (lAG  No.  1489-1489-Al)  with  the  Department  of  Energy  (DOE) 
under  which  DOE  will  provide  technical  assistance  for  the  implementation  of  the  IRP  and 
related  activities.  Lockheed  Martin  Energy  Systems,  Inc.  (LMES)  was  assigned  the  support 
contractor  role,  and  the  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  was 
established.  HAZWRAP  provides  the  major  support  for  program  management  and  for 
technology  research,  development,  demonstration,  and  waste  management. 

Metcalf  &  Eddy,  Inc.  (M&E)  has  been  subcontracted  by  HAZWRAP  to  conduct  a  Site 
Investigation  (SI)  at  the  130th  Airlift  Group  (AG),  West  Virginia  Air  National  Guard 
(WVANG)  Installation  (hereinafter  referred  to  as  the  Base).  The  Base  is  located  at  Yeager 
Airport,  Charleston,  West  Virginia. 

1.1  INSTALLATION  RESTORATION  PROGRAM  APPROACH 

The  IRP  site-identification  process  consists  of  conducting  a  Preliminary  Assessment  (PA)  at 
DOD  installations  where  hazardous  wastes  reportedly  have  been  disposed  or  stored.  The 
stq)s  in  conducting  a  PA  are  as  follows: 

Conduct  a  record  search  regarding  past  disposal  practices 
Conduct  interviews  with  employees 
Identify  potentially  contaminated  sites 
Determine  the  necessity  of  further  action 
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A  finding  of  no  further  action  (NFA)  requires  the  preparation  of  a  Decision  Document  (DD). 
A  finding  that  further  action  is  required  will  result  in  the  performance  of  one  of  the 
following: 

SI 

Focused  Feasibility  Study/Remedial  Measure  (FFS/RM) 

Remedial  Investigation/Feasibility  Study  (RI/FS) 

Remedial  Action  (RA) 

The  decision  process  associated  with  the  IRP  is  illustrated  in  Figure  1.1. 

1.2  PURPOSE 

A  SI  was  conducted  at  five  sites  identified  in  the  PA  to  confirm  the  presence  or  absence  of 
contamination,  evaluate  the  extent  of  contamination  where  it  was  known  to  exist,  and  assess 
the  potential  impacts  to  human  health,  welfare,  and  the  environment.  Upon  completion  of 
the  SI,  the  data  were  evaluated  and  one  of  the  following  four  alternatives  was  recommended. 

Develop  a  plan  and  implement  an  immediate  action 
Prepare  a  DD  recommending  NFA 
Initiate  a  FFS/RM,  or 
Proceed  to  a  RI/FS 

The  purpose  of  this  report  is  to  present  the  results  of  the  SI.  The  report  consists  of  five 
sections  and  eight  appendices.  The  introduction  and  environmental  setting  are  provided  in 
Sections  One  and  Two,  respectively.  A  description  of  the  field  program  undertaken  is 
provided  in  Section  Three.  The  data  evaluation  is  presented  in  Section  Four,  summary,  and 
conclusions  are  presented  in  Section  Five.  The  appendices  contain  the  supporting  technical 
data,  including  screening  rqwrts,  field  logs,  survey  data,  and  analytical  data. 
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1.3  AUTHORIZATION 

The  SI  at  130th  AG,  WVANG  Installation  was  authorized  by  LMES  under  General  Order 
No.  91B-99791C,  Work  Release  No.  K-07. 
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SECTION  TWO 
FACILITY  DESCRIPTION 


2.1  LOCATION 

The  Base  is  located  at  Yeager  Airport  (formerly  known  as  Kanawha  Airport)  in  Kanawha 
County,  approximately  4  miles  northeast  of  downtown  Charleston,  West  Virginia  as  shown  in 
Figure  2.1.  Yeager  Airport  is  situated  next  to  the  Charleston  corporate  boundary,  and 
portions  of  several  residential  zones  lie  within  a  1-mile  radius  of  the  Base.  The  Base 
occupies  a  total  of  109  acres.  Of  this  total,  75  acres  are  occupied  by  the  Base  facilities  next 
to  the  airport.  The  remaining  34  acres  surround  a  sloping  and  winding  road  (Commando 
Road)  which  begins  at  the  entrance  of  the  Base  property  off  Coonskin  Park  Road  and  ascends 
about  220  feet  in  elevation  to  the  runway  level.  This  area  contains  the  liquid  fuels  and  liquid 
oxygen  facilities,  the  disaster  preparedness,  civil  engineering,  security  police,  vehicle 
maintenance,  and  the  traffic  check  station.  The  130th  Airlift  Group  (AG)  is  stationed  at  the 
Base.  Figure  2.2  illustrates  the  location  and  boundaries  of  the  Base. 

2.2  HISTORY 

The  130th  AG  began  as  the  World  War  II  369th  Fighter  Squadron.  The  369th  Fighter 
Squadron  was  reactivated  in  1947  and  was  assigned  to  the  WVANG  as  the  167th  Fighter 
Squadron.  The  unit  shared  Kanawha  Airport  faciUties  with  airport  personnel  for  2  years  and 
then  moved  to  its  present  location  in  1949.  The  Republic  F-47  was  the  primary  aircraft  of 
the  167th  Fighter  Squadron. 
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In  1950,  the  167th  Fighter  Squadron  converted  to  F-51D  aircraft  and  was  mobilized  for 
active  duty  during  the  Korean  Conflict.  From  1950  until  1952,  the  unit  performed  training 
missions  and  provided  personnel  in  Korea  and  England  to  support  the  North  Atlantic  Treaty 
Organization  (NATO)  forces.  The  167th  Fighter  Squadron  returned  to  Kanawha  Airport  in 
1952,  at  which  time  the  unit  was  redesignated  the  167th  Fighter  Bomber  Squadron. 

In  1955,  a  portion  of  the  167th  Fighter  Bomber  Squadron  was  moved  to  Martinsburg 
Municipal  Airport  in  Martinsburg,  West  Virginia,  in  preparation  for  the  receipt  of  North 
American  F-86  aircraft.  (Kanawha  Airport  could  not  support  jet-fighter  aircraft  due  to  size 
limitations.)  The  imit  that  remained  was  redesignated  the  130th  Troop  Gamer  Squadron, 
which  flew  Curtiss-Wright  C-46  aircraft.  During  the  late  1950s,  the  130th  Troop  Carrier 
Squadron  was  upgraded  to  group  status,  and  the  unit’s  primary  aircraft  was  changed  to  the 
Grumman  HU-16  aircraft.  The  130th  Troop  Carrier  Group  was  active  during  the  Vietnam 
era,  providing  aerial  gunships,  psychological  warfare  support,  and  air  evacuation  support  for 
U.S.  forces.  In  July  1963,  the  unit  was  renamed  the  130th  Air  Commando  Group  and  was 
assigned  Fairchild  C-119  and  Helio  U-10  aircraft. 

From  1965  until  1975,  the  130th  Air  Commando  Group  flew  daily  training  missions  to  the 
Panama  Canal  Zone  as  part  of  U.S.  Air  Force  operations.  During  this  period,  the  unit 
participated  in  NATO  exercises  in  England  and  the  former  West  Germany.  The  unit  also 
provided  training  support  for  the  U.S.  Army’s  Special  Forces,  provided  airlift  support  for  the 
U.S.  Air  Force,  and  performed  relief  flight  missions  for  the  federal  government  and  state 
governments.  In  1975,  the  unit  was  redesignated  the  130th  Tactical  Airlift  Group  and 
converted  to  the  Lockheed  C-130E  aircraft,  a  transport  plane.  Kanawha  Airport  was 
renamed  Yeager  Airport  in  October  1985.  In  1989,  the  C-130H  became  the  Base’s  primary 
aircraft.  In  1995,  the  unit  became  known  as  the  130th  Airlift  Group. 

In  support  of  its  primary  mission  of  tactical  airlift,  the  Base  has  stored  and  used  various 
types  of  hazardous  materials  during  its  history.  Although  some  of  the  Base  s  historical 
operations  have  resulted  in  the  storage  and  use  of  hazardous  materials,  not  all  of  these 
operations  relate  to  IRP  sites.  A  summary  of  Base  operations  and  weapons  systems  utilized 
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is  provided  in  Table  2-1.  Hazardous  substances  were  used  in  conjunction  with  the  following 
activities:  weapons  maintenance;  fuel,  oU  and  solvent  storage;  and  disposal  activities. 


Table  2-1 

History  of  Base  Operations 
130th  Airlift  Group,  West  Virginia  ANG 


Period 

Type  of  Operation 

MissionAVeapon 

System 

1947-1950 

167th  Fighter  Squadron 

Republic  F-47  "Thunderbolt’  aircraft 

1950-1952 

167th  Fighter  Squadron 

F-51D  "Mustang"  aircraft 

1952-1955 

167th  Fighter  Squadron 

F-51D  "Mustang"  aircraft 

1955-Late 

1950s 

130th  Troop  Carrier 

Squadron 

Curtiss-Wright  C-46  aircraft 

Late  1950s- 
1963 

130th  Troop  Carrier  Group 

Grumman  HU-16  "Albatross"  aircraft 

1963-1975 

130th  Air  Commando 

Group 

Fairchild  C-119,  Helio  U-10  "Courier" 
aircraft 

1975-1989 

130th  Tactical  Airlift  Group 

Lockheed  C-130E  "Hercules"  aircraft 

1989-1992 

130th  Tactical  Airlift  Group 

C-130H  aircraft 

1992-1995 

130th  Airlift  Group 

C-130H  aircraft 

1  1995-Present 

130th  Airlift  Wing 

C-130H  aircraft 

2.3  PRELIMINARY  ASSESSMENT 

The  PA  conducted  at  the  Base  in  1988  by  PEER  Consultants  (1989)  consisted  of: 

An  on-site  visit,  including  interviews  with  25  Base  employees, 

The  acquisition  and  analysis  of  pertinent  information  and  records  on  past 
hazardous  materials  use  and  past  hazardous  wastes  generation  and  disposal  at 
the  Base; 

The  acquisition  and  analysis  of  available  geologic,  hydrologic,  meteorologic, 
and  environmental  data  from  pertinent  federal,  state,  and  local  agencies,  and 
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The  identification  of  sites  on  the  Base  that  may  be  contaminated  with 
hazardous  luaterials/hazardous  wastes. 

The  PA  identified  five  sites  with  the  potential  to  have  contaminated  soUs  and/or  groundwater. 
These  five  sites  were  rated  using  the  U.S.  Air  Force  Hazardous  Assessment  Rating 
Methodology  (HARM).  The  five  sites  recommended  for  further  investigation  under  the  IRP 

were  as  follows: 

Site  1  -  Waste  Disposal  Site  No.  1 
Site  2  -  Waste  Disposal  Site  No.  2 
Site  3  -  Former  Fire  Training  Area  (FTA) 

Site  4  -  Past  Chemical  Disposal  at  Engine  Test  Stand 
Site  5  -  Liquid  Disposal  Site 

2.4  SCOPE  OF  CURRENT  E'JVESTIGATION 

2.4.1  Description  of  Sites 

nie  SI  was  conducted  at  the  five  sites  identified  in  the  PA  to  confirm  the  presence  or 
absence  of  contamination,  evaluate  the  potential  extent  of  contamination  where  it  was  known 
to  exist,  and  assess  the  potential  impacts  to  human  health,  welfare,  and  the  environment.  A 
Ust  of  the  five  sites  along  with  a  brief  description  of  each  site  is  included  in  Table  2-2.  A 
more  detailed  description  of  each  site  as  well  as  the  results  of  the  investigation  for  each  is  m 
Sections  Four  and  Five.  The  locations  of  the  sites  investigated  are  shown  in  Figure  2.2. 
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Table  2-2 

Summary  of  Site  Information 
130th  Airlift  Group,  West  Virginia  ANG 
Site  Investigation 


1  Site 
Number 

Site  Name 

Disposed  Material 

Operation 

Date 

Identification 

Date 

1 

Waste  Disposal  Site 
No.  1 

Base  refuse,  including  metal 
and  plastic  containers  with 
trace  amounts  of  solvents, 
oils,  paints,  tbinners,  and 
gasoline 

1957-1970 

1989 

2 

Waste  Disposal  Site 
No.  2 

Construction  debris,  fuels, 
waste  oils,  solvents, 
nonhazardous  sewage  sludge 

1950-1989 

1989 

3 

Former  Fire  Training 
Area 

Gasoline,  jet  fuel,  motor  oil, 
solvents 

1970-1979 

1989 

4 

Past  Chemical 

Disposal  at  Engine 

Test  Stand 

Solvents 

1981 

1989 

5 

Liquid  Disposal  Site 

Liquid  wastes,  including 
gasoline  and  oil 

Mid-1950s- 

1974 

1993 

2.4.2  Description  of  Project 

The  sampling  approach  performed  during  this  SI  used  a  two-phase  process.  Phase  I 
consisted  of  field  screening  activities.  Phase  I  activities  included  geophysical  and  soil  gas 
surveys,  shallow  hand  auger  borings,  and  collection  of  surface  water  and  sediment  samples. 
The  geophysical  and  soil  gas  surveys  began  October  2,  1994  and  were  completed  October  7, 
1994.  The  remainder  of  the  screening  activities  began  on  December  10  and  continued  to 
December  20,  1994. 

Phase  n  consisted  of  confirmation  and  delineation  activities.  Phase  n  activities  included 
additional  hand  auger  borings  and  surface  water  samples,  soil  borings,  monitoring  well 
installation,  and  collection  of  groundwater  samples.  Confirmation  and  delineation  activities 
began  on  April  10,  1995  and  continued  to  June  3,  1995. 
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At  each  site,  a  number  of  field  samples  from  different  matrix  types  were  collected  over  the 
course  of  the  investigation.  A  total  of  98  samples  (excluding  65  soil  organic  vapor  survey 
samples)  were  collected  and  analyzed  for  chemical  parameters  as  outlined  in  the  Sampling 
and  Analysis  Plan  (SAP).  Parameters  analyzed  were  based  on  the  suspected  contaminants  at 
each  site.  Approximately  50  percent  of  the  total  numbers  of  samples  collected  during  the 
field  investigation  were  used  for  Quality  Control  (QC).  QC  samples  included  trip  blanks, 
source  water  blanks,  equipment  rinse  blanks,  field  duplicates,  and  laboratory  QC  samples  as 
outlined  in  the  SAP.  A  summary  of  the  field  samples  and  quality  control  samples  collected 
during  the  field  investigation  is  listed  in  Tables  2-3  and  2-4,  respectively.  An  in-depth 
discussion  of  the  field  effort  and  the  results  of  the  SI  are  presented  in  Sections  Six  and 
Seven. 
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SECTION  THREE 
ENVIRONMENTAL  SETTING 


3.1  TOPOGRAPHY 

Yeager  Airport  is  situated  in  Kanawha  County  approximately  4  miles  northeast  of 
Charleston,  West  Virginia.  The  Base  is  situated  on  top  of  a  mountain  in  the  Appalachian 
Plateau  Physiographic  Province.  This  province  is  a  relatively  narrow  northeast-southwest 
band  extending  from  southern  New  York  to  southern  Alabama  (Figure  3.1).  In  general, 
relief  in  the  plateau  ranges  from  several  hundred  feet  above  mean  sea  level  (MSL)  to  over 
1,000  feet. 

The  entire  908  square  miles  of  Kanawha  County  is  hilly  to  mountainous  except  along  the 
floodplains  of  the  Elk  River  and  smaller  tributaries,  which  are  nearly  level.  At  the  Base,  the 
former  topography  has  been  modified  substantially.  The  hilltops  at  the  Base  have  been  cut 
away  up  to  a  maximum  of  130  vertical  feet.  The  cut  material  was  used  as  fill  at  the  Base  to 
provide  extensive  flat  surfaces  necessary  for  an  airport  facility.  Base  elevation  is 
approximately  945  feet  above  MSL.  Maximum  elevation  in  the  immediate  area  is  1,058  feet 
MSL.  There  is  approximately  300  to  400  feet  in  relief  from  the  Base  property  to  surface 
water  drainage  (Elk  Creek,  Elk  River,  Coonskin  Branch),  Figure  3.2  shows  the  areas  of  cut 
and  fill  within  the  base  property. 
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FIGURE  3.1 


PHYSIOGRAPHIC  MAP  OF  WEST  VIRGINIA  1 30th  AG,  WEST 
VIRGINIA  AIR  NATIONAL  GUARD  YEAGER  AIRPORT, 
CHARLESTON,  WEST  VIRGINIA 

(Source:  Mills  and  other,  1 987) 
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AREAS  OF  CUT  AND  FILL  AT  THE  BASE  1 30th  AG,  WEST  VIRGINIA 
AIR  NATIONAL  GUARD  YEAGER  AIRPORT,  CHARLESTON,  WEST  VIRGINIA  FIGURE  3.2 

(Source:  PEER  Consultants,  1 989) 


3.2  SOILS 


The  primary  soil  series  at  the  Base  consists  of  the  Udorthents  soil  complex  (UC).  As 
described  in  Van  Houten  and  others  (1981),  the  UC  soil  complex  consists  of  nearly  level  to 
steq),  variably  drained  Udorthents  and  Urban  land,  generally  located  on  upland  terraces  and 
flood  plains.  Aerial  extent  of  this  complex  consists  of  approximately  53  acres  according  to 
the  PA  Report.  Udorthents  consist  of  moderately  deep  to  deep,  well  drained  soils  formed  in 
soil  materials  that  have  been  disturbed  by  excavating,  cutting,  or  drilling.  The  urban  land 
portion  of  the  complex  is  covered  by  fill  material,  streets,  parking  lots,  buildings,  and  related 
structures  which  usually  obscure  and  prevent  identification  of  underlying  soils. 

The  north  portion  of  the  Base  also  contains  portions  of  the  Gilpin  silt  loam  phase  (GID)  and 
the  Clymer-Dekalb  soil  complex  (CDF).  The  GID  is  the  primary  soil  phase  surrounding  the 
airport  and  is  a  major  constituent  of  the  UC.  The  GID  is  a  moderately  steep,  well  drained, 
moderately  deep  soils  found  on  ridgetops  and  benches.  Permeability  in  the  Gilpin  series 
ranges  from  1.2  to  4  feet  per  day. 

The  CDF  occupies  approximately  6  acres  within  the  vicinity  of  the  Base.  The  CDF  consists 
of  very  steep,  well  drained,  moderately  deep  to  deep  soils  on  ridgetops  and  side  slopes.  This 
complex  is  composed  of  40  percent  Clymer  channery  loams  and  35  percent  DeKalb  channery 
sandy  loam,  and  25  percent  miscellaneous  soils.  The  permeability  is  1.2  to  6  feet  per  day  in 
the  Clymer  soil  and  4  to  40  feet  per  day  in  the  Dekalb  soil. 

A  map  depicting  the  distribution  of  the  soil  series  at  the  Base  is  presented  as  Figure  3.3. 

3.3  GEOLOGY 

The  stratigraphy  underlying  the  Base  is  shown  in  Figure  3.4.  The  uppermost  bedrock 
beneath  the  Base  is  the  Pennsylvanian  age  Conemaugh  Formation.  Middle  to  Upper 
Pennsylvanian  age  rocks  form  the  bedrock  in  the  Charleston  area.  Locally,  the  important 
units  are  the  Charleston  Sandstone  and  the  Conemaugh  Formation. 
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STRATIGRAPHIC  SECTION 

IN  VICINITY  OF  1 30th  AG,  WEST  VIRGINIA  AIR  NATIONAL  GUARD, 
YEAGER  AIRPORT,  CHARLESTON,  WEST  VIRGINIA 


SCALE;  1"  -  100'  Vertical 


100  60  60  40  20  0 


FIGURE  3.4 


IMcoM&EddU 


The  Charleston  Sandstone  is  primarily  a  fine-  to  coarse-grained,  partly  conglomeratic, 
feldspathic  sandstone  and  it  is  included  in  the  rocks  of  the  Allegheny  Group.  Thick  beds  of 
this  sandstone  are  interrupted  by  interbeds  of  siltstone,  shale,  underclay,  coal,  and  flint  clay. 
Locally,  this  unit  is  approximately  367  feet  thick  (England,  et  al.,  1986). 

A  dark  greenish-gray  shale  marks  the  gradational  contact  between  the  Charleston  Sandstone 
and  the  overlying  Conemaugh  Formation.  The  lower  108  feet  of  the  Conemaugh  consist 
predominantly  of  grayish-red,  greenish-gray,  and  variegated  mudstone  that  include  two 
extensive  flint-clay  beds.  The  base  of  the  middle  Conemaugh  is  marked  by  a  6.5-foot-thick 
carbonate  mudstone  overlain  by  193  feet  of  red  and  purple  shales  with  calcareous  zones, 
mudstones,  and  fine  sandstones,  capped  by  a  massive  sandstone.  This  middle  unit  is  the 
surficial  bedrock  at  the  Yeager  Airport.  The  upper  part  of  the  Conemaugh  consists  largely 
of  variegated  grayish-red  and  greenish-gray,  partly  calcareous  sandstone  and  shale  and  is 
locally  172  feet  thick  (Englund  et  al.,  1986). 

With  respect  to  local  geologic  structures,  the  Base  is  located  on  the  western  limb  of  a 
northeast-trending  anticline  in  a  geologic  region  characterized  by  low  amplitude  folds.  In  the 
vicinity  of  the  Base,  rocks  of  the  Conemaugh  Formation  dip  gently  to  the  northwest  from 
10  to  250  feet  per  mile  (Doll  et  al.,  1960).  Joints  are  common  in  the  consolidated  rocks 
within  the  region.  The  joints  predominantly  strike  to  the  northeast  and  northwest  and  dip 
from  60  degrees  to  90  degrees  (Doll  et  al.,  1960). 

A  generalized  geologic  map  of  the  Base  vicinity  is  presented  as  figure  3.5. 

3.4  HYDROLOGY 

Surface  Water 

The  Base  is  located  within  the  Elk  River  Basin.  The  Basin  is  1,533  square  miles  in  area  and 
is  elongated  in  an  east-west  direction.  The  Elk  River  Basin  is  underlain  by  gently 
northwesterly  dipping  sedimentary  rocks. 
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FIGURE  3.5 

GENERALIZED  GEOLOGIC  MAP  OF 
THE  1 30TH  AIR  LIFT  GROUP,  WEST  VIRGINIA  ANG  VICUsllTY 
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In  the  vicinity  of  Yeager  Airport,  Elk  Two  Mile  Creek  (drainage  area  of  12  square  miles) 
and  Coonskin  Branch  (drainage  area  of  less  than  2  square  miles)  carry  the  surface  water 
runoff  from  the  Base,  as  shown  in  Figure  3.6.  These  drain  into  the  Elk  River,  a  major 
tributary  to  the  Kanawha  River.  Site-specific  surface  water  runoff  maps  are  depicted  in 
Figures  3.7  and  3.8  (in  map  pocket). 

With  the  exception  of  Site  No.  3,  located  at  the  southern  extremity  of  the  Base,  all  surface 
drainage  on  Base  is  directed  via  interconnecting  storm  sewers  and  ditches,  or  by  overland 
runoff,  to  the  two  major  topographic  draws  east  of  the  Base.  These  two  groundwater- 
recharged  draws  contain  flow  throughout  most  of  the  year  and  empty  into  the  northward 
flowing  unnamed  tributary  of  Coonskin  Branch.  This  drainage  then  flows  less  than  3,000 
feet  to  the  confluence  with  Elk  River.  Surface  drainage  from  Site  No.  3  could  possibly  enter 
Elk  Two  Mile  Creek,  via  overland  runoff  of  about  2,000  feet.  From  this  point  on  Elk  Two 
Mile  Creek,  drainage  flows  about  13,000  feet  before  reaching  Elk  River. 

Approximately  80,000  people  live  in  the  Elk  River  Basin,  half  of  whom  live  in  the 
Charleston  area.  Domestic  water  use  is  estimated  at  3.5  million  gallons  per  day  (gpd). 
Surface  water  is  the  source  of  most  domestic  water  in  the  basin.  The  water  intake  for 
Charleston  and  the  Base  is  located  on  the  Elk  River  1.5  miles  upstream  from  its  confluence 
with  the  Kanawha  River  and  about  1.5  miles  downstream  from  Yeager  Airport.  Rural  areas 
of  the  basin  not  using  municipal  water  are  dependent  on  groundwater. 

Groundwater 

There  are  two  major  types  of  aquifers  present  within  the  Basin,  unconsolidated  alluvial 
deposits  and  sedimentary  bedrock.  The  alluvial  aquifers  tend  to  have  limited  areal  extent  and 
a  maximum  thickness  of  less  than  30  feet  (Ferrell,  1984)  and  are  therefore  a  relatively  minor 
water  source  in  the  region.  Movement  of  groundwater  in  the  bedrock  is  primarily  through 
fractures,  joints,  and  bedding  planes  separations  (Mathes  &  Ward,  1990).  Due  to  the 
absence  of  groundwater  to  the  depths  drilled  during  the  SI  (with  the  exception  of  background 
location  WVBMWOl),  specific  groundwater  flow  directions  at  each  site  could  not  be 
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FIGURE  3.6 

SURFACE  WATER  RUNOFF  MAP 
1 30th  AG,  WV  AIR  NATIONAL  GUARD 
YEAGER  AIRPORT,  CHARLESTON,  WV 
(Source:  USGS  Charleston  East  and 
Big  Chimney  7.5  minutes  series 
topographic  maps,  1976) 
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determined.  The  occurrence  of  groundwater  at  WVBMWOl  is  discussed  further  in  Section 
6.1.  It  is  likely  that  groundwater  flow  direction  tends  to  follow  topography  in  unconsolidated 
dqwsits  but  is  dominantly  controlled  by  fracture  orientation  in  bedrock. 

Precipitation  is  the  major  source  of  aquifer  recharge.  Groundwater  flows  from  the  hilltops  to 
the  valleys  via  horizontal  and  vertical  tensile  fractures.  Shallow  groundwater  in  fill  or 
p^ched  zones  discharges  to  small  wrings.  Deq;>er  groundwater  evmtually  reaches  bedding 
plane  separaticms  in  the  valley  floor  (Mathes  and  Ward,  1990),  from  which  it  may  discharge 
to  Elk  Creek  or  otherwise  move  downgradient.  The  flow  velocity  is  controlled  by  the 
hydraulic  gradient  and  permeability  of  the  strata. 

Within  the  Elk  River  Basin,  there  are  four  bedrock  aquifers,  the  first  two  of  which  are 
significant  relative  to  the  Site  Investigation.  The  four  aquifers  are  listed  below: 

1 .  Upper  Pennsylvanian  rocks  of  the  Conemaugh  and  Monongahela  Formations 

2.  Allegheny  Group,  including  the  Charleston  Sandstone 

3.  Pottsville  Group 

4.  Mauch  Chunk  Group 

The  first  bedrock  aquifer  expected  to  be  encountered  beneath  the  Base  is  the  Conemaugh 
Formation.  Well  yield  depends  on  the  rock  type,  and  size  and  concentration  of  fiactures. 
Yields  reportedly  range  from  1  to  66  gallons  per  minute  (gpm)  (Doll  et  al.  1960),  which 
generally  are  sufficient  for  domestic  and  some  industrial  use.  Due  to  the  interbedding  of 
sandstones  and  shales,  small  yields  are  often  obtained  from  p^hed  shallow  groundwater 
beneath  the  Base,  as  observed  at  background  location  WVBMWOl.  The  PA  remits  that 
shallow  groundwatn  has  been  encountered  beneath  the  airport  and  Base  at  depths  as  shallow 
as  5  to  10  feet  below  the  ground  surface  in  the  fill  and  weathered  Conemaugh  bedrock. 

The  Allegheny  Group  contains  the  aquifer  below  the  Conemaugh  Formation.  The  Allegheny 
aquifer  consists  of  massive  sandstones  and  local  conglomeratic  beds.  The  Allegheny  aquifer 
is  used  as  a  source  of  water  for  industrial  facilities  because  of  potential  high  yields  of  up  to 
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600  gpm,  with  an  average  of  125  gpm  (Doll  et  al.  1960).  The  Allegheny  Group  is  300  or 
more  feet  below  the  Base’s  elevation. 

3.5  METEOROLOGY 

The  climate  in  Kanawha  county  is  temperate  and  characterized  by  cool  winters  and 
moderately  warm  summers.  The  average  winter  temperature  is  36  degrees  Fahrenheit  (*F) 
and  the  average  summer  tempwature  is  73  ®F.  The  average  annual  temperature  is  57“F. 
Precipitation  averages  46  inches  per  year  with  an  average  snowfall  of  30  inches  per  winter. 
Net  precipitation  averages  13  inches  per  year.  The  maximum  yearly  rainfall  intensity 
average  based  on  a  1-year  frequency,  24-hour  rainfall  event  is  2.5  inches.  The  prevailing 
winds  are  typically  out  of  the  southwest  at  an  average  of  6  miles  per  hour. 
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SECTION  FOUR 
FIELD  PROGRAM 


The  primary  objectives  of  the  SI  were  to  determine  whether  past  site  activities  have  resulted 
in  contamination  of  soil,  groundwater,  surface  water,  and  sediments;  to  assess  the  potential 
inqtacts  of  contamination  on  human  health  and  the  mvinmment;  and  to  recommend  the 
course  of  furtlwr  IRP  activities.  A  two-stq)  ty>proach  consisting  of  field  screening  and 
rfwifirmation  and  ddineation  sampling  was  implemented  to  meet  tiiose  objectives.  Exc^t  as 
noted  in  Section  4.5,  SI  activities  were  performed  in  accordance  with  the  Site  Investigation 
Work  Plan  and  Sampling  and  Analysis  Plan  (September  1994)  and  amendments  issued  in 
December  1994.  The  specific  elements  of  the  field  program  were  reviewed  and  approved  by 
the  ANGRC  and  HAZWRAP  before  initiating  the  field  program.  The  results  of  the  field 
screening  activities  were  used  to  modify  sample  locations  during  the  confirmation  and 
delineation  activities. 

The  following  subsections  describe  the  activities  performed  during  the  field  screening  and 
confirmation  and  delineation  activities,  the  investigation-derived  waste  management 
procedures,  deviations  from  the  work  plan,  and  site  surveys.  The  field  and  laboratory 
procedures  and  methodology  followed  are  presented  in  Appendix  A.  A  summary  of  SI  field 
activities  is  shown  in  Table  4-1. 

4.1  FIELD  SCREENING  ACTIVITIES 

Field  screening  activities  commoiced  with  mobilization  on  October  2,  1994.  The  initial  field 
screening  activities  consisted  of  a  gecq>hysical  survey  and  a  SOV  survey.  Following  a  review 
of  obtained  during  this  initial  activity,  field  screening  concluded  in  December  1994  with 
the  hand  auger  soil  borings,  and  surface  water/sediment  sampling.  Data  obtained  from  the 
screening  activities  were  used  to  indicate  possible  contamination  at  a  site  and  assess  the 
number  and  locations  for  confirmation  and  delineation  sampling  activities. 
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SUMMARY  OF  SITE  INVESTIGATION  FIELD  ACTIVITIES 
13aTH  ARLirr  group,  west  virginu  air  national  guard 

YEAGER  AIRPORT 
CHARLESTON,  WEST  VIRGINU 


4.1.1  G«0]^y^lcal  Surrey 


Hectromagnetic  (EM)  and  ground-penetrating  radar  (GPR)  geophysical  surveys  were 
performed  as  the  initial  field  screening  activity  at  Sites  1,  2,  and  3  by  Pyramid 
Environmoital,  hicorporated.  The  surveys  were  performed  on  an  wthogonal  grid  system 
with  a  grid  node  spacing  of  10  feet.  The  grids  w«e  orioited  north-south  with  grid  line 
increa^g  both  northward  and  eastward.  EM  data  was  obtained  as  discrete 
readings  taVwi  at  grid  nodes.  GPR  data  was  obtained  as  continuous  traverses  parallel  or 
diagonal  to  the  grid  axes,  based  on  EM  anomaly  orientation. 

The  EM  survey  was  performed  first  to  delineate  any  areas  warranting  the  increased  study 
precision  and  time  of  the  GPR.  The  EM  unit  used  was  a  Geonics  EM-31  non-contacting 
ground  resistivity  unit  with  a  fixed  transmitter-receiver  coil  gracing  of  10  feet.  Readings 
were  logged  in  the  conductivity  and  in-phase  (metal  detection)  modes  at  each  grid  node  with 
parallel  and  perpendicular  orientations  of  the  coils  to  the  north-south  grid  line.  The 
instrument  used  for  the  GPR  survey  was  a  GSSI  SIR-3  ground  penetrating  radar  recording 
system  with  a  300  megahertz  (MHz)  antenna.  The  transmitting  and  receiving  units  were 
mounted  on  a  single  wheeled  unit  which  was  manually  pulled  along  the  traverse  line.  Data 
was  transmitted  to  a  thermal  paper  recorder  for  analysis.  A  summary  of  the  geophysical 
survey  findings  at  each  site  is  presented  in  Section  6.0.  The  geophysical  survey  report 
provided  by  Pyrarrud  Environmental,  Inc.  is  presented  as  Appendix  B. 

4.1.2  Soil  Organic  Vapor  Survey 

The  SOV  survey  was  performed  at  Sites  1,  3,  4,  and  5  by  Tracer  Research  Corporation.  At 
Sites  1  and  3,  the  SOV  survey  locations  were  selected  based  on  the  results  of  the  geophysical 
survey.  At  Sites  4  and  5,  the  survey  points  were  placed  for  r^resentative  coverage.  At 
site,  one  sample  location  was  profiled  at  1-foot  intervals  to  establish  a  target  dQ>th  for 
the  remaining  locations. 

A  total  of  65  samples  were  aiuilyzed  from  49  locations.  Samples  were  collected  by  driving 
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stcd  tubes  into  the  ground  to  &  target  d^th.  Soil  v/as  pulled  into  the  tube  by 
fitting  a  vacuum  pump  onto  the  end  of  the  probe.  Sample  volumes  up  to  10  milliliters  were 
obtained  by  inserting  a  cleaned  glass  syringe  into  a  ^cone  rubber  segment  of  the  vacuum 
line  attachment  Each  sample  was  immediatdy  analyzed  by  a  Hewlett  Packard  5890  Series  n 
gas  chromatogrs^  located  in  die  probe  van.  Samples  wctc  analyzed  for  benzene,  toluene, 
ethylbenzene,  xylenes  (BTEX),  total  volatile  hydrocarbons,  and  select  chlorinated 
hydrocarbons.  A  summary  of  the  SOV  survey  findings  for  eadi  ate  is  presented  in  Section 
6.0.  The  SOV  survey  rqiott  provided  by  Tracer  Research  Corporation  is  presented  as 
Appendix  C. 

4.1.3  Ehind  Auger  Borings 

A  total  of  21  hand  augcr  soil  borings  were  performed  at  Sites  1,  2,  and  3.  Placement  of  the 
borings  was  based  on  a  review  of  the  geophysical  and  SOV  data.  A  photoionization  detector 
(PID)  was  used  to  screen  the  soils  for  qualitative  VOC  content. 

Analytical  samples  were  collected  from  the  upper  2  feet  of  each  boring  and  from  the  zone  of 
highest  PID  readings.  If  a  reading  was  not  obtained  on  the  PID,  a  representative  sample  was 
collected  at  boring  termination.  Where  hand  auger  refusal  was  encountered  at  less  than  3 
feet,  a  single  analytical  sample  was  collected. 

4.1.4  Surface  Water  and  Sediment  Sampling 

Two  surface  water  and  sediment  samples  were  collected  for  laboratory  analyses  during  the 
screening  phase  from  within  the  pond  at  the  toe  of  the  slope  of  Site  2.  Additional  sample 
sets  were  collected  at  the  outfall  upgradient  from  Site  2j  and  downgradient  of  the  pond 
associated  with  Site  2. 

One  surface  water  sample  and  two  sediment  samples  were  collected  for  laboratory  analyses 
during  the  screening  phase  at  Site  1.  The  samples  were  not  collected  as  sets,  as  at  Site  2, 
due  to  the  limited  flow  of  water  within  the  drainage  swale  and  its  distance  firom  the  site.  The 
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sui&ce  water  sample  was  talom  at  the  highest  upgiadient  locahon  available.  The  two 
sfriiment  samples  were  collected  fipotn  the  ravine  within  75  feet  of  the  Site  1  boundaries. 

4a  CONFIRMATION  Ara>  DELINEATION  ACTIVITIES 

Data  from  the  screening  activities  were  reviewed  to  determine  confirmation  and  ddineation 
ifflmpie  locations  based  on  data  needs  and  efficiracy.  The  purpose  of  the  confirmation  phase 
of  sampling  was  to  verify  screoiing  results;  ctmfirm  suspected  contamination;  and  define 
impart  from  contamination  detected.  The  Confirmation  activities  included  the  collection  of 
soil  and  groundwater  samples  at  the  soil  boring  and  monitoring  well  locations,  respectively. 
Additional  surfiice  water  and  sediment  samples  were  also  collected.  A  review  of  tiie  various 
confirmation  activities  is  contained  in  this  section. 

4.2.1  Soil  Borings 

A  total  of  18  soil  borings  were  drilled  during  confirmation  activities.  Soil  borings  were  not 
drilled  at  Site  1  due  to  utilities,  v^etation,  and  steep  slopes.  Three  soil  borings  were  drilled 
at  Sites  3,  4,  and  background  locations,  respectively,  and  four  soil  borings  were  drilled  at 
Site  2.  Five  soil  borings  were  performed  at  Site  5. 

4.2.2  Mortitoring  Well  Installation 

One  soil  boring,  WVB-01,  encountered  sufficient  water  to  allow  the  installation  of  a 
monitoring  well.  The  monitoring  well  was  set  to  17  feet,  7  inches  with  an  iititial  water 
measurement  of  10  feet  below  ground  surface.  An  attempt  was  made  at  Site  2  to  install  a 
monitoring  well  immediately  downgradient  of  the  pond  on  the  landfill  side  of  the  stream. 
Dense  rock  was  oicountered  at  3  feet;  auger  refusal  occurred  at  8.5  feet  in  dry  material. 
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4Ji.3  Hand  Auger  Borinss 

Two  hand  auger  borings  were  performed  at  Site  1  during  confirmation  activities.  The 
screening  activities  had  detected  low  levels  of  contaminants  around  a  suspected  source  area. 
The  two  additional  botings  were  deemed  necessary  to  further  ddineate  the  extent  of  the 
possible  source  area,  and  characterize  the  contaminants  detected  above  levds  of  concern. 

4J.4  Surface  Water  Samples 

Two  additinnal  surface  water  samples  were  collected  at  Site  2  during  confirmation  activities. 
The  screening  activities  had  detected  low  levels  of  fuel-type  contaminants  in  surface  water 
and  sediments  at  the  toe  of  the  landfill.  The  additional  samples  were  collected  to 
characterize  surface  water  prior  to  its  entrance  at  the  base  of  the  landfill.  The  samples  were 
collected  from  runoff  channels  coming  from  the  petroleum,  oil,  and  lubricants  (POL)  area 
and  the  airport  area,  respectively. 

4.2.5  Aquifer  Testing 

A  rising  head  slug  test  was  performed  at  WVB-MWOl  on  Jime  3,  1995.  The  test  was 
performed  following  the  final  well  sampling  under  the  Site  Investigation.  Due  to  rapid 
recovery  of  the  water  level  within  the  well  casing  following  slug  withdrawal,  the  rising  head 
slug  test  was  electronically  logged  using  a  Hermit  SE2000  Environmental  Logger.  Three 
consecutive  tests  were  performed  with  data  recorded  at  logarithmic  time  intnvals  to  rasure 
the  detection  wdl  recovery.  Computer  analysis  of  the  recorded  data  was  used  to  calculate 
the  aquifer  hydraulic  conductivity  by  the  Bouwer  and  Rice  method.  The  rising  head  slug  test 
data  is  presented  in  Appendix  D. 

4.3  SITE  SURVEY 

A  land  survey  was  performed  following  the  screening  and  confirmation  phases  of  the  Site 
Investigation  to  verify  horizontal  coordinates  and  votical  elevations  of  the  sampling 
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locations.  The  data  were  tied  to  the  West  Virginia  State  Plane  Cowdinate  System  by 
benchmarks  at  Yeager  Airport.  The  survey  was  performed  by  a  State  of  West  Virginia- 
licensed  surveyor,  and  sample  locations  were  marked  on  Base  nu^  provided  by  the  Base 
Engineering  Department.  The  survey  data  and  locations  are  presented  in  Appendix  E.  Site 
plans  and  background  sample  locations  are  shown  wi  Figures  4.1  to  4.6.  These  figures 
show  the  location  of  SOV  survey  points,  hand  auger  borings,  sor&ce  water/sedimait 
samples,  soil  borings,  and  background  borings  and  well. 

4.4  INVESTIGATION-DERIVED  WASTES 

Soil  cuttings  generated  from  soil  borings,  monitoring  well  installation  and  decontamination 
activities  were  containerized  in  drums,  with  the  exception  of  cuttings  from  background 
locations.  Cuttings  from  bacl^round  borings  and  the  background  well  were  not 
containerized,  but  instead  wwe  spread  on  the  ground.  Drummed  waste  soils  were  sampled 
by  site  and  analyzed  for  TCLP-volatiles,  TCLP  semi-volatUes,  TCLP-pesticides/PCBs,  and 
TCLP-metals.  The  results  of  the  analysis  were  submitted  to  the  Base  for  final  disposition  of 
the  material  by  the  Base  Environmental  Coordinator.  The  results  are  listed  in  Table  4-2. 

All  solid  wastes  such  as  general  trash  and  personal  protective  equipment  were  handled  and 
diq)osed  of  as  a  "non-hazardous"  routine  Base  waste.  However,  air  monitoring  scans  for 
VOCs  were  performed  on  all  solid  wastes  using  a  PID  or  other  appropriate  detection 
equipment. 

The  decontamination  area  'vras  designated  as  the  Motor  Pool  wash  rack  by  the  Base 
Environmental  Coordinator.  Wash  and  rinse  watm’  generated  tm-site  during  decontamination 
procedures  of  drilling  and  sampling  equipment  were  contained  and  transferred  to  the  wash 
rack  for  disposal.  The  wash  rack  freility  drained  to  a  sump  connected  with  the  Base  samtary 
sewer  system  through  an  oil/water  separator.  The  liquid  waste  generated  from  well 
development  and  purging  was  contained  in  a  single  drum  on  site.  Results  from  groundwater 
taifptn  during  confirmation  activities  indicated  that  the  material  was  non-hazardous 
and  will  be  di^sed  of  on-site  or  at  the  wash  rack  sump. 
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NA  =  Not  applicable  since  no  compounds  in  this  category  were  detected. 


4.5  DEVIATIONS  FROM  WORK  PLAN 

The  following  is  a  summary  of  deviations  from  activities  proposed  in  the  Site  Investigation 
Work  Plan.  130th  AirUft  Group.  West  Virginia  Air  National  Guard.  Charleston.  West 
Virginia.  September  1994.  Li  goieral,  the  deviadmis  were  based  on  the  absence  of 
significant  contamination  in  soil,  and  the  absoice  of  groundwater  at  the  investigatim  depths 
specified  in  the  Work  Plan. 


Location 

Deviatkm 

Site  1 

Deleted  three  hand-augered  soil  borings  at  base  of  landfill. 

— 

Resamples  surface  water  discharge  point  in  lieu  of  installing 
monitoring  wells  within  alluvial  fan. 

Discharge  point  represented  groundwater  seep. 

Site  2 

Deleted  installation  of  monitoring  wells.  Groundwater  was  not 
encountered  above  bedrock. 

Test  pits  were  not  excavated  within  the  landfill  due  to  absence  of 
significant  contamination  outside  the  landfill  boundaries.  I 

_ _ 

Collected  two  additional  surface  wato’  samples  up  slope  of  the  site 
to  characterize  surface  water  discharge  prior  to  its  entrance  on  the 
site. 

Site  3 

Deleted  installation  of  monitoring  wells.  Groundwater  was  not 
encountered  to  a  depth  of  30  feet.  Significant  contamination  was 
not  encountered. 

— 

Site  4 

Deleted  installation  of  one  monitoring  well.  Groundwater  was  not  I 
encountered  to  a  d^th  of  30  feet.  Significant  contamination  was  I 
not  otcountered.  | 

— 

Site  S 

Three  soil  borings  were  not  drilled  because  significant  1 

contamination  was  not  encountered. 

— 

Monitoring  wells  were  not  installed  because  groundwat»  was  not 
encountered  above  bedrock. 

— 

Background 

Deleted  installation  of  two  background  wells.  Groundwater  was  not 
encountered  above  bedrock. 
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SECTION  FIVE 
DATA  EVALUATION 

Analytical  data  for  this  SI  was  evaluated  based  cm  a  comparison  of  compounds  detected  to 
criterion  background  concentrations  (for  inorganic  analytes  in  soQ)  and  various  r^ulatory 
criteria.  The  critnion  background  ccmcentraticms  were  cairaiiatc^  by  averaging  the 
background  ccmcentrations  (for  inorganics),  then  multiplying  die  average  by  two. 

Comparison  to  criterion  bacl^ground  was  used  to  identify  key  ccmtaminants  at  each 
Criterion  bacl^ground  concentrations  have  been  used  by  the  United  States  Environmental 
Protection  Agmcy  (USEPA)  to  determine  the  significance  of  ccmcentrations  of  inorganics 
above  the  background  samples  and  are  described  in  supplemental  guidance  prepared  by  the 
EPA  Region  IV  risk  assessment  staff  to  supplement  and  clarify  the  Risk  Assessment 
Guidance  for  Superfund  manual.  Applicable  or  Relevant  and  Appropriate  Requirements 
(ARARs)  were  developed  in  response  to  key  contaminants  identified  during  this  SI. 

R^ulatory  levels  to  assess  contamination  and/or  establish  action  levels  are  outlined  to 
evaluate  the  potential  need  for  remediation.  ARARs  are  outlined  in  the  following  sections  by 
media  type  for  contaminants  in  groundwater,  surface  water,  sediments  and  soil. 

5.1  CRITERIA  FOR  EVALUATION  OF  GROUNDWATER  AND  SURFACE  WATER 

Fednal  drinking  water  standards  were  used  to  evaluate  groundwater  data.  Maximum 
contaminant  levels  (MCLs),  listed  in  Table  5-1  were  federally  promulgated  in  the  Safe 
Drinking  Water  Act  (SDWA).  MCLs  are  enforceable  standards  established  for  drinking 
water  purposes,  and  they  are  often  applied  to  contaminants  in  the  groundwater  as  well  as 
surface  water.  MCLs  are  established  for  the  protection  of  human  health  and  rqrresent  the 
maximum  penmssible  level  of  a  contaminant  in  water  which  is  delivered  to  any  usct  of  a 
public  water  system.  The  MCLs  are  current  standards  ftom  the  Office  of  Water,  USEPA 
Drinking  Wato  Regulations  and  ^alth  Advisories,  May  1995,  and  40  CFR  Part  141. 
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TABLE  5-1 


PHASE  I  SITE  INVESTIGATION 

WEST  VIRGINIA  AIR  NATIONAL  GUARD  -  YEAGER  AIRPORT 


SUMMARY  OF  WATER  QUAUTY  CRITERIA  FOR  EVALUATION 
OF  GROUNDWATER  AND  SURFACE  WATER 


CONTAMINANT 

’  INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYUJUM 

CADMIUM 

CHROMIUM 

COPPER 

IRON 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

ZINC 

■|||i|:!;^:'C;-::;VOLATILE^ 

ACETONE 

2-BUTANONE 

BENZENE 

1.2- DIBROMOMETHANE 
BROMOFORM 

BROMODICHLOROMETHANE 

CARBON  DISULFIDE 

CHLOROFORM 

DI8ROMOCHLOROMETHANE 

DICHLOROMETHANE  (METHYLENE  CHLORIDE) 

ETHYL  BENZENE 

4"METHYL-2-PENTANO^C 

TOLUENE 

TRIHALOMETHANES  (TOTAL) 

1 .1 .2- TRICHLOROETHANE 
TRiCHLOROETHENE 
VINYL  CHLORIDE 
XYLENES  (TOTAL) 

SEMiVOLAITIt^  ORGANICS 

POLYCHLORINATED  BIPHENYLS 
bit(2-ETHYLHEXYL)  PHTHALATE 


DRINKING  . 

..  SECONDARY 

WEST  VIRGINIA 

WATER 

DRINKING  WATER 

WQS4 

MCL  t 

.  STANDARDS  ; 

ACUTE/CHRONIC 

Mg/L 

ugA.  ' 

"Ug/L 

- 

50-200 

750/87 

6 

- 

50 

- 

360/190  (a) 

2,000 

- 

-/- 

4 

- 

-/1 30 

5 

- 

(c) 

100 

- 

16/11  (b) 

1,300  (*) 

1,000 

<c) 

- 

300 

-/1 500 

15(*) 

- 

(c) 

- 

50 

-/1 000 

2 

- 

2.4/- 

100 

- 

(c) 

50 

- 

20/- 

- 

100 

(c) 

2 

— 

-/- 

5,000 

(C) 

5 

-/- 

-/- 

100  (3) 

100  (3) 

-/- 

100(3) 

-/1 5.7 

100(3) 

-/“ 

5 

— /— 

700 

- 

— 

—/— 

1,000 

* 

_/_ 

100  (3) 

- 

-/- 

5 

* 

-/- 

5 

- 

-/- 

2 

- 

-/- 

10,000 

” 

-/- 

0.5 

-/0.014 

6 

- 

-/- 

Oflic«  o<  W««f.  USEPA  Orinttig  Witer  FteguMkirw  and  Haalh  MMohm,  May  igos  and  40  CFR  PART  141. 

1-MCL-MAXMUM  CX3NTAMINAT  l£VEL  maairnifn  pamiMla  M  of  a  oontamiiiart  in  walar  which  ia  dafivarad 
to  any  uaar  of  a  pubRe  wMar  ^ftlam:  prlrnaiy  dltii*ig  wMar  alandvda,  antofcaM. 

n  -  ^  ^-•to-tap'tfaafcnantalartoart  (Tiaabnantli  raqjiiad  « lh»Ma  ia  •«caadad). 

2  •  S«Mndaiy  OftoWng  Walar  Slandaid:  fm-ankacaabto  aaatwUoa  atarKlMd  bvad  ai  tMt^ 

2  -b«modWilownMhana  ♦  dSrcaiKshlorarnattm  +  bramofoon  +  chkxotomi 

4  *  WaM  VIrgrUa  Water  OiaSy  Standard  tor  CMam  891  Smai  non-WMbla  itraam.  TUa  40.  Sariaa  1 .  (aeCSRl). 

(a)  -ApplaatoWvalantaftanto 
to)  Appiaa  to  hanaxalant  chromium 
to)-“ 
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Secondary  drinking  water  criteria  are  also  included  in  Table  5-1.  In  general,  these  are  non- 
mforceable  standards  based  on  aesthetic  criteria  (taste  and  0(kn)  rather  than  protection  of 
public  health.  Seccmdary  criteria  are  included  fm  reference,  especially  where  MCLs  have 
not  been  established,  since  MCLs  normally  have  precedence.  In  evaluating  surfKe  water 
data.  West  Virginia  Water  Quality  Standards  (WVWQS)  were  considered  in  addition  to 
MCLs.  Cat^ory  B3  criteria,  established  for  small,  non-fishable  streams,  is  the  t^licable 
use  designation  and  is  based  on  protection  of  aquatic  life.  The  acute  standards  listed  are  1 
hour  avoages  not  to  be  exceeded  more  than  once  every  3  years.  Chronic  standards  are  4 
day  averages  not  to  be  exceeded  more  than  once  every  3  years.  WVWQS  were  promulgated 
in  Title  46  series  1  (46CSR1). 

5.2  CRITERIA  FOR  EVALUATION  OF  SOILS  AND  SEDIMENTS 

In  general,  enforceable  clean-up  standards  or  regulatory  levels  for  contaminants  in  soils  have 
not  been  promulgated.  However,  screening  criteria  are  often  used  by  regulatory  agencies  to 
assess  contamination.  Soil  screening  criteria  may  include  use  of  100  times  the  MCLs,  20 
times  the  Toxicity  Characteristics  Leaching  Procedure  (TCLP)  leachate  concentrations, 
pressed  RCRA  action  levels,  and  EPA  proposed  soil  screening  levels.  Although  none  of 
these  criteria  are  official  soil  standards,  they  have  been  widely  used  by  both  EPA  and  many 
regulatory  agencies  to  assess  site  contamination.  Comparison  of  ANG  data  to  those  criteria 
will  similarly  facilitate  the  assessment  of  potential  site  impacts. 

TCLP  regulatory  limits  are  based  on  laboratory  generated  leachate.  Regulatory  levels  in 
soil  were  developed  by  applying  a  factor  of  20  times  the  TCLP  extract  limit.  The  resultant 
omcentration  serves  as  a  guidance  for  determining  if  the  actual  soil  concentraticMi  could 
potffltially  exceed  regulatory  levds  if  TCLP  is  applied  to  the  soil.  This  is  based  on  the  dry 
weight  of  the  solid  extracted  and  the  weight  of  the  extraction  fluid  (1:20  ratio)  as  described 
in  the  TCLP,  40  CFR  part  261,  Appendix  n. 

RCRA  action  levds  were  obtained  from  the  Proposed  Rule  on  Corrective  Action  for  Solid 
Waste  Management  Units  (SWMU)  at  Hazardous  Waste  Management  Facilities  (FR  30798 
Vol.55,  July  27,  1990).  These  action  levels  are  based  on  sevoal  criteria  including  health- 
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Kac«v<  levels  and  are  provided  as  guidelines  for  assessing  health  risks  of  environmoital 
pollutants. 

Soil  Screening  Levd  (SSL)  values  are  derived  from  proposed  values  from  the  USEPA  office 
of  Solid  Waste  and  Emergency  Response  Soil  Screening  Guidance  Documoit  (December 
1994).  The  listed  SSL  values  are  genoic  and  are  based  on  hypothetical  site  modds  that  were 
devdoped  for  qwdfic  contaminant  »posure  under  a  residential  land  use  scenario.  The 
resulting  SSL  values  are  expected  to  be  conservative  and  protective  for  most  ate  conditions 
across  the  narinn  The  SSL  values  could  eventually  be  used  as  preliminary  remediation  goals 
(PRG)  or  clean-up  levds,  however,  SSLs  are  still  under  evaluatitm. 

The  SSL  values  rq)resent  concentrations  of  contaminants  capable  of  migration  from  soil 
either  to  air  via  inhalation  of  fugitive  dust  or  to  groundwater.  Soil  and  sediment  results  are 
compared  to  the  SSL  values  listed  for  migration  to  groundwater  utilizing  a  dilution 
attenuation  factor  (DAF)  of  10.  Table  5-2  lists  the  four  soil  screening  values.  If  no 
exceedances  occur,  then  parameters  can  be  eliminated  as  possible  constituents  of  concern.  In 
the  event  an  exceedance  occurs,  then  the  SSL  will  require  closer  examination  of  the 
underlying  assumptions  and  the  reasonableness  for  establishing  deanup  goals  at  the  Base. 
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TABLE  5-2 


PHASE  I  SITE  INVESTIGATION 

WEST  VIRGINIA  AIR  NATIONAL  GUARD  -  YEAGER  AIRPORT 
SCREENING  CRITERIA  FOR  THE  EVALUATION  OF  SOILS 


SOR. 

ULI 

CONTAKRNANr 

iPP^ 

iNORQANtCS 

ANTIMONY 

- 

ARSENIC 

100 

BARIUM 

2.000 

BERYLLUUM 

“ 

CADMIUM 

20 

CHROMIUM 

100 

COPPER 

- 

LEAD 

100 

MERCURY 

4.0 

NICKEL 

- 

SELENIUM 

20 

SILVER 

100 

THALLIUM 

- 

ZINC 

- 

:  :  VOLATILE  ORGANICS 


ACETONE 

- 

BENZENE 

10 

CARBON  DISULFIDE 

- 

ETHYLBENZENE 

- 

1^-OICHLOROETHENES  (TOTAL) 

- 

1.1-DICHLOROETHANE 

- 

DICHLOROMETHANE  (METHYLENE  CHLORIDE) 

- 

1 .1 .2.2-TETRACHLOROBTHANE 

- 

TETBACHLOROETHYLENE 

14 

TOLUENE 

- 

TRICHLOROETHENE 

10 

XYLENES 

“ 

SEMtVOLATILE  ORGANICS 

ACENAPHTHENE 

“ 

ACENAPHTHYLENE 

- 

ANTHRACENE 

- 

bl»(2-ETHYLHEm)PHTHALATE 

- 

OI-n-BUTYLPHTHALATE 

- 

BENZO(a)ANT>1RACENE 

- 

BENZO(a)PYRENE 

- 

BENZO(b)FLUORANTHENE 

- 

BENZO(9.h.i)PERYLENE 

— 

BENZO(k)FLUORANTHENE 

- 

2-BUTANONE 

- 

BUTYLBENZYL  PHTHALATE 

- 

CARBAZOLE 

- 

CHRYSENE 

- 

DtBENZ(a,h)ANTHRACENE 

- 

OIBENZOFURAN 

- 

FLUORANTHENE 

- 

FLUORENE 

INDENO(1 .2.3-0, d)PYRENE 

- 

2-METHYLNAPHTHALENE 

- 

NAPHTHALENE 

- 

PHENANTHRENE 

- 

PHENOL 

- 

PYRENE 

- 

POLYCHLORINATED  BIPHENYLS 

10(1 

SSLS 

•8L* 

SSL  4 

ORB/kg) 

30 

0.6 

80 

15 

9 

4000 

32 

200 

0.2 

180 

0.4 

40 

8 

0.5 

400 

19* 

10 

130 

-- 

1.5 

20 

3 

0.2 

2000 

21 

10 

- 

3 

5 

200 

• 

- 

0.4 

0.2 

- 

42.0X 

- 

8.000 

8 

- 

- 

0.02 

0.5 

8.000 

14 

- 

8,000 

5 

70 

_ 

0.5 

17 

- 

11 

- 

90 

0.01  ** 

- 

40 

0.001  ** 

- 

10 

0.04 

0.5 

20.000 

5 

100 

60 

0.02 

0.5 

200.000 

74 

1.000 

- 

200 

- 

— 

— 

- 

4.300 

- 

50 

11 

0.6 

8,000 

120 

- 

0.7 

- 

— 

4 

0.02 

- 

4 

- 

— 

— 

— 

- 

4 

- 

— 

— 

— 

20.000 

68 

- 

- 

0,2  ** 

- 

.1.. 

1 

— 

11 

- 
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SECTION  SIX 

INVESTIGATION  RESULTS 


This  section  jnresmts  the  results  gathered  during  the  SI.  Refer  to  Appendices  F,  G,  and  H 
for  analytical  tables,  chain-of-custody  docurowitaticw,  and  fid.d  logs. 

6.1  BASEWIDE  GEOLOGIC  AND  HYDROGEOLOGIC  INVESTIGATION 
RESULTS 

As  described  in  Section  3. 1,  the  former  topography  at  the  Base  has  been  substantially 
modified.  The  hilltops  have  been  cut  away  and  the  cut  material  used  as  fill  to  provide 
extensive  flat  surfaces  necessary  for  an  airport  facility.  The  drilling  program  undertaken 
during  the  SI  reflects  that  cut  and  fill  operations  have  occurred.  During  drilling,  three 
distinct  units  were  encountered  across  the  Base.  These  units  consisted  of  fill, 
alluvium/residuum,  and  bedrock. 

Fin  material  was  encountered  in  17  of  the  18  soil  borings  drilled.  The  fill  ranged  from  3  to 
31  feet  thick,  with  the  greatest  occurrence  in  the  southwest  comer  of  the  Base  (Site  3). 
Alluvium/residuum  was  encountered  in  4  of  the  18  soil  borings  drilled.  The 
alluvium/residuum  ranged  from  2  to  10  feet  thick  and  generally  was  overlain  by  fill.  The 
greatest  occurrence  of  alluvium/residuum  was  encountered  at  Site  2.  Bedrock  was 
encountered  in  10  of  the  18  borings  drilled.  The  bedrock  consisted  mainly  of  weathered 
«hai<»  or  sandsume  underlain  by  more  competent  sandstone.  Typically,  the  drill  rig  was  able 
to  penetrate  the  weathered  rock,  up  to  27  feet  at  one  location,  before  encountering  the  more 
competmt  sandstone. 

During  the  SI,  measurable  groundwater  was  not  encountered  in  the  overburden  or  weathoed 
bedrock,  with  the  exception  of  background  boring  WVBSBOl.  Groundwater  was 
encountered  in  weathered  shale  at  a  depth  of  8  feet  below  ground  surface.  This  boring  was 
subsequently  convwted  to  a  monitoring  well  (WVBMWOl).  The  occurrence  of  groundwat» 
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at  this  location  may  be  attributed  to  a  perched  condition.  This  area  receives  surface  water 
runoff  from  the  adjacent  taxiways  and  stays  wet  for  extended  periods.  A  rising  head  slug 
test  was  performed  at  this  location  on  June  3,  1995.  The  test  followed  the  procedures 
described  in  Appendix  A,  Section  U.  The  test  data  is  presented  in  Appendix  D.  The  data 
the  hydraulic  conductivity  in  the  immediate  vicinity  of  wdl  WVB-MWOl  to  be 
37.27  feet  per  day.  This  value  probably  reflects  die  highly  weatiwred  and/or  fractured  nature 
of  the  shale  encountered  at  this  location. 

A  more  detailed  description  of  the  geology  and  hydrogeology  of  each  site  follows  in  the 
remainder  of  this  section. 

BACKGROUND  SAMPLING  RESULTS 

This  section  presents  the  sampling  approach  and  rationale  used  to  determine  basewide 
background  levels  and  the  analytical  results.  Background  sampling  was  conducted  for  data 
comparison  purposes. 

Background  soil  and  groundwater  samples  were  collected  by  drilling  soil  borings  and 
installing  one  groundwater  monitoring  well.  The  samples  wwe  analyzed  for  volatile  organic 
compounds  (VOCs),  semivolatile  organic  compounds  (SVCX:s),  priority  poUutant  metals 
(PPM),  and  polychlorinated  biphenyls  (PCBs). 

6.2.1  SoU 

Three  background  soil  borings  were  drilled  at  the  Base.  Each  location  was  selected  to  obtain 
yifnpii»<  represmitative  of  naturally  occurring  conditions.  The  location  of  the  background  soil 
borings  in  relation  to  the  sites  is  presented  on  Figure  4.1  in  Section  Four.  The  borings  wwe 
screened  with  a  photoionuation  detector  (PID)  to  determine  if  they  were  free  of  potential 
volatile  organic  contamination.  PID  readings  of  5  parts  per  million  (ppm)  or  greater  were 
interpreted  to  indicate  volatile  organic  contamination.  None  of  ttie  bacl^round  samples 
exhibited  PID  readings  great»  than  1.0  ppm.  Due  to  the  presence  of  shallow  bedrock  (3  to 
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5  feet  below  ground  surface)  at  each  background  soil  boring  locaticm,  (Hily  me  soil  sample 
was  collected  from  each  background  boring.  Samples  were  collected  at  dq>ths  of  1.5  (WVB- 
SBOlOl,  WVB-SB0201)  and  2.0  feet  (WVB-SB0301). 

The  results  for  each  inorganic  parameto'  woe  averaged  and  then  multiplied  by  two  to 
calculate  the  oiteiion  background  values.  The  resulting  values  were  compared  to  site^ 
spediic  soil  sanqiles  to  select  contaminants.  ARARs  were  then  devdqped  in  response  to 
contaminants  identified.  A  criterion  bacl^round  value  was  not  calculated  for  organic 
compounds  as  they  are  not  naturally  occurring.  Background  soil  sample  WVBSBOIOI  was 
not  used  in  calculating  the  criterion  bacl^round  values.  Low  levds  of  SVCX^s  were 
detected,  and  consequently  this  sample  was  not  considered  to  be  representative  of  naturally 
occurring  conditions.  A  list  of  background  soil  samples,  analytical  results,  and  calculated 
criterion  background  values  is  givm  in  Table  6-1. 

6.2.2  Groundwater 

Due  to  the  absmee  of  groundwater  in  the  residuum  and  weathered  bedrock  at  the  bacl^round 
locations,  only  background  soil  boring  WVBSBOl  was  convoted  to  a  background  monitoring 
well.  Two  rounds  of  groundwater  samples  were  collected  at  this  location.  The  constituents 
detected  were  well  below  thdr  respective  MCL.  A  list  of  the  groundwater  samples  and 
analytical  results  is  given  in  Table  6-2. 

6.3  SITE  1  -  WASTE  DISPOSAL  SITE  NO.  1 

6.3.1  Site  Description 

Waste  Diq>osal  Site  No.  1  is  approximately  120  feet  south  of  Building  128,  the  Liquid  Fuels 
Building,  off  Commando  Road  (see  Figure  2Jt  in  Section  Two).  The  site  was  used  mainly  as  a 
garbage  dump  for  wastes  generated  at  the  Base  from  about  1957  to  1970.  The  types  of  waste 
included  paper,  food  waste,  metal  and  plastic  containers,  and  general  refuse  from  all  Base 
operations.  Some  of  the  contains  likely  contained  small  amounts  of  solvents,  oils,  paint. 
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TABLE  6-1 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  BACKGROUND  SOIL 
West  Virginia  Air  National  Guard  -  Background  Data 


TABLE  S*2 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  BACKGROUND  MONITORING  WELL 
West  Virginia  Air  National  Guard  -  Background  Data 
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Approximately  one  pick-up  truck  load  of  waste  was  collected  and  diqwsed  of  each  day 
(5  days/wedc).  The  waste  was  dumped  at  the  edge  of  the  road  should^*  and  has  ftmned  into 
an  emhanlcment  i^roximatdy  SO  feet  wide  at  the  tt^  and  SO  feet  high,  an  area  of  about 
2,S00  square  feet,  with  a  slope  of  approximatdy  4S  degrees.  Approximately  S  gallons  of 
£a!«nline  were  poured  on  each  week  to  burn  die  accumulatum. 

Api^ximatdy  10  percent  of  the  garbage,  ccmsisting  of  metal  cans,  glass,  etc.,  remained 
after  each  burn.  The  remaining  waste  was  occasionally  pushed  aad/oc  sprayed  with  high 
pressure  water  down  the  embankment  to  e^qiand  the  dumping  area.  Cover  soil  was 
occasionally  placed  on  the  waste. 

During  the  PA  site  visit,  there  was  visual  evidence  of  refuse  disposal  at  the  site,  including 
giasa  and  metal  containers  and  fragments  on  the  surface  of  the  sloped  embankment.  Both  the 
PA  site  visit  and  the  Idclroff  meeting  site  visit  revealed  that  the  site  was  heavily  vegetated 
with  high  trees  and  extensive  underbrush  with  no  evidence  of  vegetation  stress.  Runoff  from 
Site  No.  1  alters  an  intermittent  stream  channel.  The  stream  channel  follows  a  wooded  and 
moderately  sloping  ravine  across  the  Guard  property  towards  Coonskin  Park  Drive.  A  storm 
drain  intercuts  the  stream  approximately  600  feet  downstream  of  Site  No.  1  and  diverts  it 
toward  an  unnamed  tributary  of  Coonskin  Branch. 

63^  Screening  Activity  Results 

6.3.2.1  Geophysical  Survey 

EM  and  GPR  surveys  were  performed  as  the  initial  fidd  screening  at  Site  1.  The  surveys 
were  performed  <m  an  orthogcmal  grid  system  with  a  grid  node  qndng  of  10  feet.  The  grid, 
oriented  north-south,  was  measured  from  the  intersection  of  the  southern  side  of  the  sidewalk 
anri  Commando  Road.  The  grid  designation  increased  both  northward  and  eastward.  Several 
sources  of  int^eraice  woe  noted  in  the  area,  including  a  telephone  pole  with  sted  guylines, 
a  gtairraw  with  Steel  railing,  a  Sted  guard  rail  along  the  west  side  of  Commando  Road,  and 
two  steel  manholes. 
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As  part  of  the  EM  survey,  101  measurements  were  collected.  Numerous  EM  anomalies 
were  observed  over  the  oitire  surv^  area.  The  most  prominent  feature  identified  was  a 
southeast-northwest  trending  conductivity  high  on  the  northern  part  of  the  site.  This  high 
probably  iqnesents  buried  utility  lines  xepotted  in  this  sy^ximate  location.  Significant 
omductivity  lows  were  also  identified  and  are  associated  wifli  the  stair  railing  and  guard  rail. 
Other  were  identified  cm  the  sl<^  leading  down  to  the  ravine  and  in  the  northern, 

more  level  part  of  the  site.  Most  of  these  correlated  with  visible  metal  objects. 

Fight  gpR  lines  were  run  from  north  to  south  and  one  firom  south  to  north.  These  lines 
were  run  on  the  northern  portion  of  the  site.  The  steqiness,  overgrowth,  and  debris  in  the 
southern  part  of  the  site  prevented  GPR  data  acquisition.  Several  objects  woe  observed  at 
depths  of  2  to  5  feet.  These  objects  most  likely  rqiresent  the  aforementioned 
utility  lines.  Additionally,  one  GPR  line  showed  a  possible  fill  area  which  may  contain 
d^ris  from  previous  site  activities.  Additional  details  regarding  the  geophysical  survey  at 
Site  1  are  presrated  in  Appendix  B. 

6.3.2.2  Soil  Organic  Vapor  Survey 

A  SOV  survey  was  performed  at  Site  1  after  the  completion  of  the  geophysical  survey.  Ten 
SOV  were  collected  ftom  right  locations  shown  on  Figure  6.1.  The  irutial  SOV 

sample  locations  were  selected  based  on  the  geophysical  survey  results.  The  locations  were 
amcentrated  in  areas  of  EM  anomalies  which  did  not  correlate  to  known  interferaices.  One 
sample  location  (Yl-1)  was  profiled  at  1-foot  intervals  to  establish  a  target  depth  for  the 
remaining  locaticms.  The  sample  from  Yl-1  exhibiting  the  highest  SOV  concentration  was 
selected  as  the  target  depth  for  the  remaining  sample  locatimis.  The  target  dqitii  sdected 
was  at  3  feet  bdow  ground  surface.  Each  SOV  sample  was  analyzed  for  BTEX, 
trichloroethene  (TCE),  tetrachloroethene  (PCE),  trichloroethane  (TCA),  and  total  volatile 
hydrocarbons  CTVHC). 

Table  6-3  the  depth,  compounds  detected,  and  total  organic  concoitration  for 

each  sample  location.  Total  organic  concentration  is  the  sum  of  all  compounds  detected,  and 
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was  used  to  detennine  confinnation  sampling  locations.  As  shown,  benzene,  TCA,  PCE, 
TCE,  and  TVHC  were  detected.  Table  6-4  dq>icts  the  frequaicy  of  detection,  highest 
concentration  detected,  and  location  of  highest  concentration  for  each  compound.  The 
highmet  concentrations  were  detected  within  the  ravine,  figure  6.1  also  dq)icts  the  lateral 
extrait  of  total  organics  detected.  The  lateral  extent  of  individual  compounds  is  similar  to  the 
distribution  of  total  organics  (and  is  not  graphically  presented).  The  occurrence  of 
contaminants  t^)pears  to  be  of  limited  vertical  and  horizontal  ntent.  The  highest 
concentrations  occurred  at  {q>proximately  3  feet  below  ground  surface  within  the  ravine 
immediately  south  of  the  site.  Additional  details  regarding  the  SOV  survey  are  presented  in 

Appendix  C. 


TABLE  6-3 

SUMMARY  OF  COMPOUNDS  DETECTED 

SOV  SURVEY 

SITE  1 

Sample 

Location 

Target  Depth 

(ft) 

Compounds 

Detected 

Total  Organics 
Concentration  (ftg/L) 

Yl-1 

3 

TCA,  PCE 

0.0084 

Yl-2 

2.5 

TCA,  TCE,  PCE,  Benzene, 
TVHC 

0.4304 

Yl-3 

3 

TCA,  TCE,  PCE 

0.0024 

Yl-4 

3 

TCA,  TCE,  PCE,  Benzene, 
TVHC 

0.4105 

Yl-5 

3 

TCA,  PCE,  Benzene, 

TVHC 

0.1225 

Yl-6 

3 

TCA,  TCE,  PCE 

0.0808 

Yl-7 

3 

TCA,  PCE 

0.0104 

*Yl-8 

3 

TCA,  TCE,  PCE,  Benzene, 
TVHC 

0.3106 

Notes:  TVHC  =  Total  Volatile  Organic  Hydrocarbons  C4  -  C9  range.  I 

*  s  Badeground  location.  J 
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TABLE  6-4 

FREQUENCY  OF  COMPOUNDS  DETECTED 

SOV  SURVEY 

SITE  1 

Compound 

Frequency 

Highest 

Concentration 

0<8^) 

Location 

Depth 

(ft) 

TCA 

8  of  8 

0.0008 

Yl-d 

3 

TCE 

5  of  8 

0.06 

Yl-6 

3 

PCE 

8  of  8 

0.09 

^  Yl-8 

3 

1  Benzene 

4  of  8 

^  0.2 

YIA,  Yl-2 

3/2.5 

(tvhc 

4of8 

0.2 

Yl-4,  Yl-2 

3/2.5  1 

6«3^.3  Hand  Auger  Borings/Sediments 

Ten  shaUow  hand  auger  borings  (WVIHAOI-WVIHAIO)  were  driUed  at  Site  1.  The  depths 
of  the  borings  ranged  from  2.9  to  5.0  feet  below  ground  surface.  Two  soil  samples  were 
collected  from  each  boring  for  a  total  of  20  samples.  The  d^ths  of  the  samples  ranged  from 
0.9  to  4.9  feet  below  ground  surface.  Two  sediment  samples  were  also  collected  within  the 
ravine,  approximately  40  and  85  feet  from  the  waste  disposal  area.  Each  sample  was 
analyzed  for  VOCs,  SVOCs,  and  PPMs.  The  boring  locations  and  sediment  Mnipies  were 
selected  based  on  the  SOV  survey  results.  The  locations  are  presented  on  Hgure  4.2  in 
Section  Four.  The  samples  were  collected  to  assess  the  waste  diqwsal  area  (WV1HA03), 
downgradient  of  the  waste  diqwsal  area  (WVlHAOl-02,  WV1HA04-05,  WV1HA09, 
WV1SE01-WV1SE02),  and  the  alluvial  fen  area  (WV1HA06-WV1HA08).  Hand  auger 

boring  WVIHAIO  was  drilled  as  a  background  boring.  The  analytical  data  is  presented  in 

Table  6-5. 
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TABLE  6-5 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  1 
West  Virginia  Air  National  Guard 
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TABLE  6*5,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  1 
West  Virginia  Air  National  Guard 
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TABLE  6<5,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  1 
West  Virginia  Air  National  Guard 
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TABLE  6-5,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  1 
West  Virginia  Air  National  Guard 
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TABLE  6-5,  continued 
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Waste  Disposal  Area 


A  low  concentration  of  one  VOC,  toluene,  was  detected.  However,  toluene  was  three 
orders-of-magnitude  below  even  the  minimum  screening  criterion  (0.004  vs.  0.6  mg/kg)  and 
is  not  considered  to  be  significant.  SVOCs  detected  include  bis  (2-ethylhexyl)phthalate  and 
several  polynuclear  aromatic  hydrocarbons  (PAHs).  Bis(2-cthylhexyl)phthalate  sUghtly 
exceeded  the  minimum  screening  level  in  the  3.1  foot  sample  (0.76  vs  0.6  mg/1^),  but  is 
wdl  within  the  range  and  is  not  considered  to  be  significant.  PAHs  [benzo(a)pyrOTe, 
chrysene,  fluoranthene,  and  pyrene]  were  estimated  values  in  very  low  concentrations. 
Benzo(a)pyraie  was  at  the  low  end  of  the  screening  value  range.  All  other  PAHs  were 
orders-of-magnitude  below  screening  levels  and  none  are  significant.  In  summary  no  volatile 
or  semi-volatile  organics  were  detected  at  significant  concentrations. 

Metals  exceeding  the  maximum  screening  level  in  the  3.1-foot  depth  sample  were  cadmium 
(105  vs  40  mg/kg),  copper  (1180  vs  130  mg/kg),  and  lead  (2150  vs  100  mg/1^).  In  addition 
to  these  constituents  antimony  also  exceeded  the  maximum  screening  level  in  the  4-foot  depth 
sample  (52.1  vs  30  mg/kg).  Concentrations  did  not  consistently  decrease  with  depth  for 
these  four  parameters. 

Downslone  Area 

Low  levels  of  methylene  chloride  and  toluene  were  detected  in  soil  at  concaitrations  well 
bdow  minimum  screening  OTtnia.  Methyl«ie  chloride  was  also  found  in  the  associated 
blank.  Neither  occurrence  is  considered  to  be  significant.  No  VOCs  were  detected  in 
sediment  samples. 

Low  of  SVOCs  were  detected  downslope  of  the  waste  disposal  area.  All  were 

well  bdow  minimum  screwing  criteria  excqit  benzo(a)pyrene  in  one  sample  which  was 
within  the  screening  criteria  range.  The  SVOCs  were  not  detected  in  sedimoit  (40  feet 
downslt^  of  the  waste  disposal  area).  The  SVOCs  appear  to  be  Umited  to  the  upper  2  feet. 
Since  SVOCs  were  also  detected  at  an  upslope  location  (WV1HA09)  (which  correlates  with 
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the  SOV  survey  data),  SVOCs  detected  may  be  attributed  to  surface  water  runoff  to  the 
ravine  from  base  and/or  airport  runway  operations. 

Two  metals,  copper  and  lead,  exceeded  maximum  screening  levels  in  two  locations. 

Location  WV1HA04  had  a  copper  concentration  of  142  mg/kg  (vs.  130  mg/kg)  and  lead  of 
124  mg/kg  (vs.  100  mg/1^).  Concentrations  of  copper  and  lead  were  higher  at  WV1HA05, 
397  and  651  mg/1%,  respectively.  These  samples  were  located  in  the  upper  2  feet  and  show 
a  limited  extent  of  horizontal  and  vertical  migration  from  the  waste  disposal  area. 

Alluvial  Fan 

Very  low  concentrations  of  acetone  were  detected  in  two  locations  (WV1HA06  and 
WV1HA07)  at  levels  well  below  the  minimum  screening  criterion.  Since  acetone  is  a 
common  laboratory  contaminant,  it  may  be  attributable  to  laboratory  activities.  No  SVOCs 
were  detected  in  any  alluvial  fan  area  samples.  All  the  metals  detected  were  within  the  range 
of  screening  criteria  and  were  close  to  criterion  background  concentrations.  Based  on  these 
findings  contamination  migration  has  not  extended  to  the  alluvial  fen  area. 

6.3.2.4  Surface  Water 

One  surface  water  sample  was  collected  at  the  initial  se^  within  the  ravine,  approximately 
310  feet  downslope  of  the  waste  disposal  area.  The  location  is  presented  on  Figure  4.2  in 
Section  Four.  The  sample  was  analyzed  for  VOCs,  SVOCs,  and  PPM.  No  VOCs  or 
SVOCs  were  detected.  Only  copper  (6.3  ftg/L)  and  selenium  (2.8  /tg/L)  were  detected,  but 
at  concentrations  well  below  hfeximum  Contaminant  Levds  (MCLs).  Selenium  slightly 
exceeded  the  WVWQS  based  on  acute  e^qmsure  and  a  small,  non-fishable  stream 
classification  B3  (2.8  vs.  2.4  /tg/L).  The  detection  is  not  considered  to  be  significant  given 
environmental  variability.  The  analytical  data  is  presented  in  Table  6-5. 


6-18 


6.3.3  Confirmation  and  Delineation  Activity  Results 


6.3.3.1  Hand  Auger  Borings 

Two  additional  hand  auger  borings  (WV1HA11-WV1HA12)  woe  drilled  within  the  waste 
disposal  area  to  confirm  and  further  delineate  the  occurrence  of  metals  in  the  waste  disposal 
area.  The  locations  are  presented  on  figure  4.2  in  Section  Four.  The  boring  dq>ths  ranged 
from  6.0  feet  at  WVlHAll  to  3.5  feet  at  WV1HA12.  Two  samples  were  collected  from 
WVlHAll  and  <Mie  from  WV1HA12  due  to  shallow  refusal.  Each  sample  was  analyzed  for 
VOCs,  SVCK^s,  and  PPM.  The  analytical  results  are  presented  in  Table  6-6. 

As  shown,  the  analytical  results  were  similar  to  the  screening  activity  results.  No  significant 
VOCs  or  SVOCs  were  detected.  Fluoranthene  was  identified  in  one  sample  at  a 
concentration  wdl  below  the  screening  criterion. 

Cadmium,  copper,  and  lead  exceeded  maximum  screening  criteria  in  one  location 
(WVlHAllOl)  at  a  1-foot  dqith.  Concentrations  detected  and  maximum  screening  criteria 
for  cadmium,  cc^iper,  and  lead  w«e  59.5  mg/kg  (vs  40  mg/kg),  780  mg/kg  (vs  130  mg/1^) 
and  1180  mg/kg  (vs  100  mg/kg),  respectively. 

6.3.3.2  Surface  Water 

Surface  water  sample  location  WVISWOI  was  resampled  as  part  of  the  confirmation  and 
ddineation  activities,  instead  of  installing  monitoring  wells  within  the  alluvial  fiui.  The  seep 
at  WVISWOI  represrats  a  groundwater  discharge  point  and  is  a  site-specific  groundwater 
rntmitoring  location.  Monitoring  wells  within  die  alluvial  fan  have  the  potential  for 
mtmitoring  groundwater  from  sources  other  than  Site  1. 
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TABLE  6-6 

SUMMARY  OF  CONFIRMATION  AND  DELINEATION  ACTIVITY  RESULTS,  SITE  1 
West  Virginia  Air  National  Guard 
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As  in  Phase  1,  no  constituents  exceeded  MCLs.  Low,  estimated  concentrations  of  2- 
Butanone  (5.0  /ig/L)  and  TCE  (0.1  /*g/L)  were  detected.  Cadmium  and  selenium  were  also 
detected  below  MCU  and  WVWQSs.  The  analytical  results  are  presented  in  Table  6-6. 

6.3.4  Geologic  and  Hydrogeolt^  Investigation  Results 

Subsurface  conditions  at  Site  1  wCTe  investigated  through  the  use  of  hand  auger  borings  to  a 
maximum  dq)th  of  5  feet.  The  presence  of  utilities,  dense  vegetation,  and  steep  terrain 
prohibited  the  use  of  a  drill  rig  to  obtain  samples.  Samples  were  obtained  within  and  around 
die  suspected  limits  of  the  waste  disposal  area,  and  firam  depositional  areas  within  the  ravine 
downgradient  of  the  site.  Refusal  due  to  rock  terminated  the  majority  of  the  borings  at  3  to 
4  feet. 

The  soil  around  the  disposal  area  was  composed  of  silt  and  clay  mixtures,  with  fine  sand  a 
minor  component.  Two  borings,  HA04  and  HA09,  were  able  to  reach  termination  depth 
before  refusal.  Both  borings  were  located  west  of  the  disposal  area.  Material  within  the 
disposal  area  was  characterized  as  loose,  black  sand  fill  mixed  with  debris.  The  debris 
connsted  of  glass,  metal,  wire  and  paper. 

Material  deposited  within  the  alluvial  fen  was  characterized  as  a  wet,  poorly  sorted  mixture 
of  fines  and  gravel.  All  the  borings  in  this  area  terminated  with  refusal  on  gravel  at 
approximately  3  feet. 

6.4  SITE  2  -  WASTE  DISPOSAL  SITE  NO,  2 
6.4.1  Site  Description 

Waste  Disposal  Site  No.  2  is  across  from  Building  116,  off  Commando  Road  (see  figure  2.2 
in  Section  Two).  The  site,  currently  inactive,  was  used  primarily  as  a  construction  debris 
landfill  that  included  soil  and  asphalt  and  concrete  rubble  ftom  construction  of  the  Base  and 
the  airport.  However,  di^sal  of  fuels,  waste  oils,  solvents,  and  possibly  other  liquid 
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wastes  was  reported.  The  disposal  of  wastes  at  Site  No.  2  began  in  the  early  1950s. 
Approximately  three  55-gallon  drums  of  fuels,  waste  oUs,  and  solvents  were  disposed  of  each 
year  (Peer  1989).  Disposal  of  the  liquid  wastes  ended  around  1980.  Approximately  600 
gallons  of  dried  sewage  sludge  from  the  wastewater  treatment  plant  were  disposed  of  from 
1971  to  1989.  No  hazardous  waste  is  known  to  have  been  disposed  of  in  the  wastewater 
treatment  plant  and  consequently  would  not  be  expected  in  the  sludge.  At  the  time  of  the  PA 
site  visit  five  55-gaIlon  drums  were  seen  partially  buried  within  the  dump  area.  Three  were 
reported  full  of  concrete  and  two  were  empty.  No  drums  were  evident  during  the  kickoff 
meeting  site  visit. 

Waste  Disposal  Site  No.  2  is  situated  at  the  top  of  a  ravine.  An  embankment  formed  mainly 
of  soil,  rock,  and  concrete/asphalt  rubble  extends  down  to  an  intermittent  stream  channel. 

The  embankmait  is  approximately  50  feet  downstream  of  a  storm  drain  discharge  pipe  which 
serves  most  of  the  Base’s  storm  drain  system.  The  discharge  pipe  and  drainage  channel  are 
shown  on  Figure  4.3  in  Section  4.0.  This  pipe  drained  the  oil-water  separator  in  the  POL 
area  for  a  period  of  about  18  months  in  1990  and  1991.  The  drain  pipe  for  the  oU-water 
separator  has  since  been  tied  into  the  sanitary  sewer.  The  embankment,  approximately  200 
feet  wide  and  20  to  40  feet  high,  wicompasses  an  area  of  about  4,000  to  8,000  square  feet, 
with  the  toe  of  the  embankment  forming  part  of  the  stream  channel. 

The  adjacent  stream  channel  receives  runoff  from  Site  No.  2,  the  POL  area,  and  the  Base 
and/or  airport  runway  property.  The  channel  follows  a  wooded  ravine  and  forms  the 
headwater  of  an  unnamed  tributary  that  feeds  into  Coonskin  Branch  and  eventually  Elk 
River.  The  surface  water  runoff  flow  directions  are  depicted  on  Figure  3.7  in  Section  3.0. 

6AJ2  Screening  Activity  Results 

6.4.2.1  Geophyrical  Survey 

EM  and  GPR  surveys  were  performed  as  the  initial  field  screening  at  Site  2.  The  surveys 
were  performed  on  an  orthogonal  grid  system  with  a  grid  node  ^ing  of  10  feet.  The  grid. 
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oriented  north-south,  was  measured  from  the  comer  fence-post  on  the  east  side  of  the  site. 
The  grid  designation  increased  both  northward  and  eastward.  Several  sources  of  interference 
were  noted  in  the  area,  including  the  fence,  which  runs  along  the  eastern  and  southern  edges 
of  the  site,  a  large  roll-off  and  a  bulldozer  on  the  northern  end  of  the  site,  as  well  as  several 
dd>ris  piles. 

One  hundred  and  sixty  five  EM  measurements  were  collected  as  part  of  the  survey.  Large 
EM  anomalies  were  observed  along  the  fence  and  near  the  roll-off,  bulldozer,  and  pile  of 
steel  fence  posts.  Overall,  most  of  the  site  area  exhibited  slightly  low  conductivity,  which 
increased  significantly  down  the  slope  on  the  southern  end  of  the  site.  No  significant 
anomalies,  other  than  those  mentioned  above,  were  observed. 

Nine  GPR  lines  were  run  from  east  to  west  across  the  site  and  one  was  run  from  south  to 
north.  The  GPR  data  showed  a  strong  horizon  at  an  estimated  depth  of  2  feet,  with  little 
penetration  below  it.  This  horizon  is  level,  but  very  rough  and  uneven.  No  obvious  objects, 
structure,  or  fill  areas  were  observed.  Additional  details  regarding  the  geophysical  surveys 
at  Site  2  are  presented  in  Appendix  B. 

6.4.2.2  Hand  Auger  Borings 

Mght  shallow  hand  auger  borings  (WV2HA01-WV2HA08)  were  drilled  at  Site  2.  The 
dq>ths  of  the  borings  ranged  from  1.8  to  6.0  feet  below  ground  surface.  Two  soil  samples 
wwe  collected  from  each  boring  with  the  excq?tion  of  WV2HA03,  WV2HA04,  WV2HA07, 
and  WV2HA08  where  refusal  was  encountered  at  depths  ranging  from  1.8  to  2.6  feet.  Each 
sample  was  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs.  The  borings  were  drilled 
between  the  toe  of  the  landfill  and  the  pond  (WV2HA02,  WV2HA05-WV2HA07)  and  along 
the  north  (WV2HA03,  WV2HA04)  and  south  (WV2HA01)  sides  of  the  landfill.  The 
locations  are  presented  on  Figure  4.3  in  Section  Four.  The  samples  were  collected  to 
confirm  the  presence  or  absence  of  contamination.  The  analytical  data  is  presented  in 
Table  6-7. 
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TABLE  6-7 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS.  SITE  2 
West  Virginia  Air  National  Guard 
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OETECnON  LIMIT. 


TABLE  6>7,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  2 
West  Virginia  Air  National  Guard 
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TABLE  6*7,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS.  SITE  2 
West  Virginia  Air  National  Guard 
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TABLE  6-7,  continued 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  2 
West  Virginia  Air  National  Guard 


t 


6-28 


TABLE  6-7 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  2 
West  Virginia  Air  National  Guard 


ALL  PARAMETERS  ARE  UNDETECTED 
DENOTES  SAMPLEA)UPLICATE  PAIRS 


VOCs  detected  include  very  low  concentrations  of  acetone  and  methylene  chloride.  These 
compounds  are  common  laboratory  contaminants  and  were  well  below  their  respective 
minimum  screening  criteria.  PCBs  were  not  detected. 

Low  concentrations  of  SVOCs,  primarily  PAHs,  were  detected.  The  majority  of  SVOCs 
were  detected  in  the  samples  collected  along  the  south  side  and  toe  of  the  landfill.  No 
SVOCs  exceeded  the  screening  criteria  range.  Where  no  levels  east  (such  as 
acwiaphthyleie,  b«izo(g,h,i)perylene,  dibenzofiiran,  phenanthreie)  concentrations  were  all  at 
least  one  order-of-magnitude  below  1  ppm,  and  are  not  considered  to  be  significant. 

Only  lead  exceeded  the  screening  criteria  range  in  one  sample  (WV2-HA0801)  at  a  2.3-foot 
dq)th.  This  lead  occurrence  is  not  considered  to  be  significant  in  magnitude  or  frequency 
because  it  only  slightly  exceeded  the  SSL  (114  vs  100  mg/kg)  and  was  detected  at  only  one 
location. 

6.4,2.3  Surface  Water/Sediments 

Surface  Water 

Four  sets  of  surface  water  and  sediment  samples  were  collected  from  the  stream  and  pond 
adjacent  to  the  toe  of  the  landfill.  One  set  (WV2SW01/SE01)  was  collected  upstream,  two 
sets  (WV2SW02/SE02,  WV2SW03/SE03)  were  collected  from  the  edge  of  the  pond,  and  one 
set  (WV2SW04/SE04)  was  collected  downstream  of  the  landfill.  The  locations  are  presented 
on  Figure  4^  in  Section  Four.  The  analytical  results  are  shown  on  Table  6-7. 

Very  low  concentrations  of  several  VOCs  (acetone,  ethylbenzrae,  1,1,2-TCA,  toluene,  and 
xylenes)  were  detected  in  the  surface  water.  These  compounds  were  well  below  thdr 
respective  MCLs.  (No  WVWQS  exist  for  these  constituents.)  Bis  (2-ethylhexyl)  phthalate 
was  the  only  SVOC  detected  in  surface  water,  the  concentration  ^ghtly  exceeded  the  MCL 
(9  vs  6  /xg/L)  in  cme  sample;  the  occurrence  is  not  omsidered  significant  in  magnitude  or 
frequency.  (No  WVWQS  exists.)  Furthermore,  Ks(2-ethylhmcyl)phthalate  is  a  common 
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laboratory  contaminant.  No  metals  exceeded  their  respective  MCL.  All  WVWQS  for  these 
metals  are  based  on  hardness. 

Sediment 

Low  concentrations  of  acetone,  2-butanone,  and  toluene  were  detected  in  sediment  samples. 
Acetone  and  toluoie  were  well  below  minimum  screening  criteria.  Although  2-butanone  has 
no  screening  level,  it  is  a  common  laboratory  contaminant  and  occurred  at  a  concentration 
below  0.1  mg/kg.  VOCs  in  sediment  are  not  considered  to  be  significant. 

A  number  of  SVOCs  were  detected  in  the  sediment  samples,  all  at  very  low  concentrations 
below  screening  levds.  The  one  SVOC  which  exceeded  its  surface  water  criterion  was 
below  its  corresponding  screening  level  in  sediment.  The  SVOCs  detected  are  summarized 
in  Table  6-7.  SVOCs  decreased  in  number  and  concentration  at  the  downstream  location. 

No  metals  exceeded  their  respective  SSL. 

6.4.3  Confirmation  and  Delineation  Activity  Results 

6.4.3.1  Soil  Borings 

Three  Phase  H  soU  borings  (WV2SB01,  WV2SB02,  WV2SB03)  were  drilled  at  Site  2.  The 
dq)ths  of  the  borings  ranged  from  16  to  24  feet  below  ground  surface.  Three  samples  were 
collected  from  each  boring.  Each  sample  was  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs. 
An  additional  boring  (WV2MW01)  was  drilled  for  subsequent  monitoring  well  installation, 
but  refusal  was  oicountered  at  8.5  feet  and  the  boring  was  abandoned.  The  borings  were 

along  the  north,  northeast,  and  south  sides  of  the  landfill.  Due  to  the  steq;>ness  of  the 
site,  these  wme  die  only  locations  accessible  by  drill  rig.  The  soil  boring  locations  are 
presrated  on  Figure  4.3  in  Section  Four.  The  analytical  data  is  presented  in  Table  6-8. 
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TABLE  6-8 

SUMMARY  OF  CONFIRMATION  AND  DELINEATION  ACTIVITY  RESULTS.  SITE  2 
West  Virginia  Air  National  Guard 
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Very  low  concentrations  of  acetone  and  2-butanone  were  detected.  Acetone  is  a  common 
laboratory  contaminant  and  was  well  below  the  minimum  SSL. 

Low  concentrations  of  various  SVOCs  were  detected.  Benzo(a)anthracene  and  chrysene 
slightly  exceed  the  screoiing  crit^  range;  concentrations  were  1.1  mg/kg  (vs  0.7)  and  1.1 
mg/kg  (vs  1.0),  respectively.  Given  the  low  concoitrations  detected  and  variability  of 
oivironmental  samples,  nmther  of  these  occurrences  is  considered  to  be  significant. 

No  metals  exceeded  the  range  of  screening  critoia. 

6.4.3  J  Surface  Water 

Based  on  the  Phase  I  data  two  additional  surface  water  samples  were  collected  in  order  to 
characterize  runoff  prior  to  its  mtrance  into  the  stream  at  Site  2.  One  sample  (WV2SW05) 
was  collected  firom  the  concrete-lined  channel  discharging  runoff  from  the  Base  runway  area 
and  the  other  sample  (WV2SW0Q  was  collected  from  the  concrete-lined  channel  discharging 
runoff  from  the  POL  area.  The  samples  were  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs. 
The  locations  are  shown  on  Figure  4.3  in  Section  Four.  The  analytical  results  are  presented 
in  Table  6-8. 

As  shown,  1,1,2-TCA  exceeded  the  MCL  in  WV2SW05  (20  vs  5  but  it  was  not 
detected  in  the  duplicate  sample.  Similarly,  cadmium  exceeded  the  MCL  in  the  duplicate 
sample  (6.3  vs  5  was  not  detected  in  the  sample  WV2SW05.  Both  1,1,2-TCA 

and  cadmium  were  estimated  results.  Given  analytical  uncertainty  and  the  lack  of 
confirmation  in  dtq;>licates,  these  results  are  suspect,  but  they  suggest  possible  upstream 
contaminants  in  runoff.  No  WVWQSs  were  exceeded. 

6.4.4  Geolo^  and  Hydrogeologic  Livestigation  Results 

The  subsurface  ctmditions  of  Site  2  are  characterized  by  a  sequence  of  till  and  dd>ris 
ov^lying  layers  of  alluvium,  residuum,  and  bedrock.  A  geologic  profile  of  Site  2  is 
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presented  as  Figure  6.2.  Dd)ris  consisting  of  concrete  blocks  and  construction  debris  was 
noted.  One  boring,  WV2MW01,  was  an  attempt  to  install  a  monitoring  well,  but 
groundwater  was  not  ^countered. 

Fill  was  identified  in  every  boring  except  WV2MW01.  The  fill  was  composed  of  brown, 
sandy  silt  (ML)  with  little  clay  and  trace  rock  fragments.  Moisture  content  was  damp  to 
moist.  Moderate  plasticity  was  exhibited  by  the  material  from  boring  MW2SB01  where 
higher  clay  content  was  also  noted.  In  areas  of  deeper  fill  (greato:  than  5  feet),  a  distinct 
clayey  gravel  layer  exists  at  the  alluvium  boundary.  This  lay^  is  1  to  2  feet  in  thickness  and 
appears  to  be  reworked  and/or  compacted  material  partially  composed  of  the  underlying 
alluvial  material. 

Debris  was  encountered  in  boring  MW2SB03.  The  debris  consisted  of  loosely  placed 
construction  d^ris  such  as  concrete,  asphalt,  brick,  or  wood.  Metal  fragments,  including 
concrete  reinforcing  bar,  were  noted  in  the  drill  cuttings.  Soil  associated  with  the  debris 
appeared  to  be  loose  infilling  of  voids  in  the  ddiris. 

A  3  to  6  foot  layer  of  alluvium  was  noted  in  borings  MW2SB01  and  MW2SB03.  The 
material  was  composed  of  grey  to  brown,  silty  to  sandy  clay  with  a  trace  of  gravel.  The 
moisture  content  was  very  moist  to  wet  and  the  material  was  highly  plastic.  Wood  fragments 
were  also  noted. 

Residual  material  was  noted  overlying  the  bedrock  material  on  the  northside  of  the  site.  The 
lenduum  ctmnsted  of  brown  silt/sand  mixtures.  The  bedrock  encountered  was  a  se(iuoice  of 
thin-bedded  sandy  shale,  grey,  fine-grained  micaceous  sandstone,  and  a  brown,  coarse 
sandstone. 

Groundwater  was  not  oicountered  in  any  boring  at  Site  2.  Boring  WV2MW01  was  an 
attempt  to  install  a  monitoring  tvdl  adjacent  to  the  stream,  but  groundwater  was  not 

The  alluvial  layer  noted  in  borings  MW2SB01  and  MW2SB03  was  saturated, 
but  did  not  produce  measurable  water  for  sampling  purposes. 
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6.5  SITE  3  -  FORMER  FIRE  FIGHTING  TRAINING  AREA 


6.5.1  Site  Description 

The  former  FTA  is  located  s^roximately  100  feet  south  of  Building  126,  Munitions  Storage 
(see  Figure  2.2  in  Section  Two).  The  site  conristed  of  a  round  pit  (now  backfilled)  with 
dike  around  the  perimeter.  The  diameter  is  approximately  SO  feet,  area  about  1,960  square 
feet,  and  depth  approximately  1  foot.  The  bottom  of  the  pit  was  lined  with  crushed 
stone/gravel  and  contained  a  drain  pipe  which  served  to  drain  the  pit.  The  pipe  drained  to  an 
oil/water  separator  which  discharged  to  the  east  over  the  nearby  cliff.  The  former  location 
of  the  oil/water  separator,  when  it  was  removed,  and  the  position  of  the  drain  pipe  are  not 
known.  The  pit  did  not  contain  standing  water  and  was  usually  dry.  The  former  FTA  was 
activated  around  1970. 

The  exercises  at  Site  No.  3  usually  consisted  of  adding  watw  to  the  pit  (to  "float"  the  fuel), 
applying  the  fuel,  and  igniting  and  extinguishing  the  fire  with  water  and/or  foam.  The 
nercises  wwe  conducted  about  four  times  a  year.  Mostly  aviation  gasoline  (AVGAS)  and 
jet  fuel  (JP-4)  were  used  to  fuel  the  fire;  however,  other  flammable  liquids  were  used, 
including  motor  oil  and  solvents.  Roughly  3,000  gallons  per  year  of  flammable  liquids  were 
reportedly  applied  to  the  pit  between  1970  and  1979.  The  former  FTA  was  abandoned 
around  1979  due  to  the  addition  of  Taxiway  "C". 

The  PA  rq)ort  noted  that  there  was  no  evidence  of  the  pit  or  fuel/oil  residual  during  the  PA 
site  visit.  Also  reported  was  some  oivironmental  stress,  namely,  poor  grass  covo:.  Stressed 
v^etation  was  also  evident  during  the  kiclK)fif  meeting  site  visit  and  may  be  due  to  the 
grading  and  filling  operations  from  nearby  Taxiway  "C"  constructimi.  Thus,  rith^  or  both 
the  fuel/oil  and  grading/filling  operations  may  be  contributing  to  the  stressed  vegetation. 

Runoff  from  Site  No.  3  flows  ovo’land  toward  the  plateau  escarpment  and  ultimately  into  Elk 
Two  Mile  Creek. 
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6.5^  Screening  Activity  Results 


6.5.2.1  Geophysical  Survey 

EM  and  GPR  surveys  were  performed  as  the  initial  field  screening  at  Site  3.  The  surveys 
were  performed  <m  an  orthogonal  gnd  system  with  a  gnd  node  placing  of  10  feet.  The  grid, 
oriaited  north-south,  was  measured  from  the  comer  fence-post  on  the  northwest  side  of  the 
site.  The  grid  designation  increased  both  northward  and  eastward.  The  only  obvious  sources 
of  interference  observed  were  the  chain-link  fence  on  the  north  side  and  the  electric  fence  on 
the  east  side;  however,  there  were  large  pieces  of  asphalt  observed  at  the  surface  in  several 
places  on  the  site. 

As  part  of  the  survey,  258  EM  measurements  were  collected.  A  large,  well  defined  EM 
anomaly  trending  southwest  to  northeast  and  approximately  130  feet  long  and  50  feet  wide 
was  observed.  The  cross-sectional  measurements  were  indicative  of  a  linear  conductive 
feature.  The  in-phase  EM  data  did  not  clearly  show  this  anomaly,  indicating  that  it  may  be 
due  to  a  change  in  zone  rather  than  a  discrete  object.  Three  small  anomalies  were  indicated 
by  the  in-phase  EM  data.  One  of  these  anomalies  was  adjacent  to  the  large  conductivity 
anomaly  and  may  be  related. 

Fight  GPR  lines  were  run  at  Site  3.  These  lines  concentrated  on  the  area  of  the  large  EM 
anomaly.  Five  of  the  GPR  lines  were  oriented  perpendicular  to  the  long  axis  of  the  anomaly. 
The  other  three  GPR  lines  were  run  parallel  to  the  long  axis.  A  strong  horizon  was  observed 
at  an  estimatad  dqtth  of  2  feet  This  horizon  is  level,  but  fairly  rough  and  uneven,  similar  to 
the  horizon  seen  at  Site  2.  A  deq)er  horiztm  was  also  observed  on  some  lines  at  an 
estimated  dq)th  of  4  feet.  This  deeper  horizon  may  be  a  multiple  reflection  off  the  shallower 
horizon.  No  large  GPR  anomalies  were  observed  which  corieqKmded  to  the  large  EM 
conductivity  anomaly.  No  objects,  structures,  or  fill  areas  were  observed  on  any  GPR  lines 
which  could  be  correlated  to  other  lines  or  EM  anomalies.  Additional  details  regarding  the 
geophysical  survey  at  Site  3  are  presented  in  Appendix  B. 
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6.5.2.2  Soil  Organic  Vapor  Survey 


A  SOV  survey  was  performed  at  Site  3  after  the  completion  of  the  geophysical  survey. 
Twenty  two  samples  were  collected  from  18  locations.  The  SOV  sample  locations  are 
presented  on  Figure  6.3.  The  initial  SOV  sample  locations  were  selected  based  on  the 
results  of  the  geophysical  survey.  These  locations  were  concentrated  in  the  vicinity  of  the 
large  pm  anomaly  previously  described.  One  sample  location  (Y3-1)  was  profiled  at  1-foot 
intervals  to  establish  a  target  SOV  dq>th.  The  target  depth  selected  exhibited  the  highest 
SOV  concentrations  at  sample  location  Y3-1.  The  target  depth  was  3  feet  below  ground 
surface.  The  remaining  SOV  locations  were  sampled  at  approximately  3  feet.  Each  SOV 
sample  was  analyzed  for  BTEX,  TCE,  PCE,  TCA,  and  TVHC. 

Table  6-9  summarizes  the  target  depth,  compounds  detected,  and  TCA  concentration  for 
each  sample  location.  As  shown,  benzene,  toluene,  xylenes,  TCA,  PCE,  and  TVHC  were 
detected.  Table  6-10  depicts  the  frequency  of  detection,  highest  concentration  detected,  and 
location  for  each  compound.  The  highest  concentrations  detected  did  not  correlate  with  the 
EM  anomaly.  The  highest  concentrations  were  detected  at  Y3-14.  Plgure  6.3  also  depicts 
the  lateral  eitent  of  TCA  and  the  approximate  location  of  the  EM  anomaly. 
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TABLE  6-9 
SUMMARY  OF  COMPOUNDS  DETECTED 
SOV  SURVEY 
SITE  3 


Sample 

Location 


Y3-1 


y3-2 


Y3-3 


Y3-4 


Y3-5 


Y3-6 


Y3-7 


Y3-8 


Y3-9 


Y3-10 


Y3-11 


Y3-12 


Y3-13 


Y3-14 


Y3-15 


Y3-16 


Y3-17 


Y3-18 


Target 

Depth 

(ft) 

Compounds 

Detected 

3 

TCA,  benzene,  toluene,  TVHC 

3 

TCA,  benzene,  tolurae,  TVHC 

3 

TCA,  benzene,  TVHC 

3 

TCA,  PCE,  benzene,  toluene,  TVHC 

1.5 

TCA,  benzene,  toluene,  TVHC 

2.5 

Benzene,  TVHC 

2.5 

TCA,  PCE,  benzene,  toluene,  TVHC 

3 

TCA,  PCE,  TVHC 

2 

TCA,  benzene,  TVHC 

2.5 

TCA,  toluene,  TVHC 

3 

TCA,  TVHC 

3 

TCA,  PCE,  TVHC 

3 

TCA,  TVHC 

3 

TCA,  xylenes,  TVHC 

3 

TCA,  benzene,  TVHC 

3 

TCA,  PCE,  TVHC 

3 

TCA,  PCE,  TVHC 

3 

TCA,  PCE,  TVHC 

TCA 

Concentration 

(ms/l) 


0.02 


0.5 


0.0005 


0.002 


0.0009 


ND 


1.0 


6. 


0.001 


0.0009 


4.0 


45.0 


49.0 


110.0 


0.4 


38.0 


ND  s  Not  Detected 


TABLE  6-10 

FREQUENCY  OF  COMPOUNDS  DETECTED 
SOV  SURVEY 

SITE3 

Cmnpound 

Frequency 

Highest 

Concentration 

(«cg/L) 

Location 

Depth 

(ft) 

TCA 

17  of  18 

110.0 

Y3-14 

3 

PCE 

7  of  18 

0.02 

Y3-8 

3 

Boizene 

9  of  18 

0.4 

Y3-2,  Y3-1 

3 

Toluene 

6  of  18 

1.0 

Y3-1 

3 

Xylenes 

lof  18 

17.0 

Y3-14 

3 

TVHC 

18  of  18 

210.0 

Y3-14 

3 

<S.5.2.3  Hand  Auger  Borinss 


Three  shaUow  hand  auger  borings  (WV3HA01-WV3HA03)  were  driUed  at  Site  3.  The 
depths  of  the  borings  ranged  from  2.5  to  3.9  feet  below  ground  surface.  Two  soil  samples 
were  collected  from  WV3HA02  and  WV3HA03;  one  soil  sample  was  collected  from 
WV3HA01.  sample  was  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs.  The  boring 
locations  were  selected  to  assess  potential  surface  water  runoff  and  the  oil/water  sq>arator 
discharge  point  over  the  cliff  east  of  the  suspected  former  FTA  location.  The  locations  are 
presented  on  Figure  4.4  in  Section  Four.  The  analytical  data  is  presented  in  Table  6-11. 

A  very  low  concentration  of  acetone  (0.003  mg/hg)  was  detected  at  WV3HA03  which  was 
wdl  below  evai  the  minimum  screening  level.  Acetone  is  also  a  common  laboratory 
contaminant  and  it  was  estimated.  SVOCs  and  PCBs  were  not  detected.  No  metals 
exceeded  the  range  of  scre«iing  values. 
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TABLE  6-11 

SUMMARY  OF  SCREENING  ACTIVITY  RESULTS,  SITE  3 
West  Virginia  Air  National  Guard 
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6.5^  Confinnation  and  Delineation  Activity  Results 


6^.3.1  SoUBorincs 

Three  soil  borings  (WV3SB01-WV3SB03)  were  drilled  at  Site  3.  The  depths  of  the  borings 
ranged  from  22.5  to  31  feet  below  ground  surface.  Three  samples  were  collected  from  each 
boring,  sample  was  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs.  Since  the  results 
of  the  geophysical  survey  and  SOV  survey  did  not  correlate  well  and  soils  had  been  areally 
^read  during  pit  removal,  the  borings  were  drilled  in  the  suspected  location  of  the  former 
FTA.  The  soil  boring  locations  are  presented  on  Figure  4.4  in  Section  Four.  The  analytical 
data  is  presrated  in  Table  <^12. 

Very  low  concaitrations  of  VOCs,  acetone,  toluene,  1,1-dichloroethane,  ethylbenzene,  and 
xylenes  were  detected,  all  orders-of-magnitude  below  screening  levels.  These  compounds 
were  encountered  within  the  upper  6  feet  and  decreased  to  below  the  detection  limit  at  boring 
termination.  No  VOCs  detections  are  considered  to  be  significant. 

Very  low  concentrations  of  SVOCs  were  detected  at  Site  3.  The  SVOCs  detected  are 
summarized  in  Table  6-14.  Chryswie  exceeded  its  associated  SSL  (1.6  vs  1  mg/kg)  and 
benzo(a)anthracene  exceeded  its  SSL  (1.4  vs  0.7  mg/kg).  The  magnitude  and  frequency  of 
this  one  occurrence  is  not  considered  to  be  significant.  SVOCs  were  encountered  in  the 
upper  6  feet  and  generally  decreased  to  below  detection  limits  at  boring  termination. 


No  metals  exceeded  its  SSL. 

6.5.4  Geolo^  and  Hydrogeologic  Livestigation  Results 

Subsurface  conditions  at  Site  3  are  characterized  by  deq)  fill  with  highly  variable 
composition  and  consistency.  Voids,  layers  of  rock  fragments,  and  soft  zones  were  noted 
across  the  site.  Intervals  of  confined  water  presoit  in  void  qnces,  were  noted  in  borings 
WV3SB01  and  WB3SB03.  Wet  conditions  were  not  noted  at  boring  WB3-SB02.  Upon 
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reaching  termination  depth,  the  boreholes  were  kept  open  to  gauge  potential  groundwater 
flow  into  the  boring.  The  borings  did  not  produce  a  measurable  quantity  of  water  for 
is^mpiing  purposes  and  were  abandoned. 

The  fill  was  composed  of  yellow-brown,  clayey  to  fine  sandy  sflt.  Moisture  content  in 
borings  WV3SB01  and  WB3SB03  increased  from  moist  to  wet  with  depth;  wet  conditions 
were  encountered  below  20  feet.  The  fill  was  dry  to  moist  in  boring  WV3SB02.  Plasticity 
varied  from  low  plastic  to  slightly  plastic  within  specific  zones.  Consistency  of  the  material 
was  generaUy  stiff  with  alternating  layers  of  soft  material.  Layers  of  thinly  bedded  shale 
fragments  were  noted  in  both  borings.  A  geologic  profile  of  Site  3  is  presented  as  Figure  6.4. 

6.6  SITE  4  -  PAST  CHEMICAL  DISPOSAL  AT  ENGINE  TEST  STAND 

6.6.1  Site  Descriptioa 

Disposal  of  approximately  100  gallons  of  a  water-diluted  solvent  (composition  unknown) 
occurred  in  1981,  approximately  50  feet  northeast  of  the  Inspection  and  Repair  (Engine)  Test 
Shelter,  Building  125  (see  Figure  2.2  in  Section  Two).  The  solvent  was  dumped  from  two 
55-gallon  drums  directly  onto  the  ground,  onto  a  grassy  slope  between  Commando  Road  and 
the  paved  area  at  Building  125.  Reportedly  all  of  the  solvent  soaked  into  the  ground.  The 
size  of  the  affected  area  is  unknown,  but  is  not  expected  to  be  greater  than  about  200  square 
feet. 


The  PA  reported  ftat  there  have  been  at  least  four  types  of  solvents  used  at  the  Base.  The 
liquid  solvoit  dumped  at  Site  No.  4  may  have  beoi  one  of  the  following  solutions: 

(1)  Stoddard  solvoit;  (2)  70  percent  Stoddard  solvent,  25  percent  dichloroethane,  5  percent 
tetrachloroethylcne;  (3)  30  percent  perchloroethylene,  19  percent  methylenechloride,  51 
percent  aliphatic  petroleum  disfiUate;  or  (4)  paraffins  and  chlorinated  hydrocarbons. 

Runoff  from  the  Site  No.  4  area  flows  into  a  steq>  ravine  containing  the  same  stream  channel 
that  drains  Site  2  and  receives  most  of  the  Base  runoff.  The  sides  of  the  ravine  have  an 
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approximate  35  percent  slope  and  are  partly  formed  by  fill  material  from  airport 
construction,  including  soil,  gravel,  and  concrete  and  asphalt  rubble.  Construction  of  a 
temporary  access  road  from  Site  No.  4,  which  runs  obliquely  down  the  slope  to  the  new 
POL  facility,  caused  additional  fill  and  disturbance  of  the  site  including  slope  failure. 

6.6.2  Screening  Activity  Results 

6.6.2.1  Soil  Organic  Vapor  Survey 

A  SOV  survey  was  performed  at  Site  4.  Thirteen  samples  were  collected  from  eight 
locations.  The  SOV  sample  locations  are  presented  on  Figure  6.5.  The  sample  locations 
were  selected  to  provide  representative  coverage  in  the  suspected  release  area.  One  sample 
was  profiled  at  1-foot  intervals  to  a  d^th  of  10  feet  to  establish  a  target  SOV  d^th.  The 
target  depth  selected  exhibited  the  highest  SOV  concentrations  at  sample  location  Y4-1.  The 
target  depth  was  the  3-  to  6-foot  interval.  Each  SOV  sample  was  analyzed  for  BTEX,  TCE, 
PCE,  TCA,  and  TVHC. 

Table  6-13  sumniariTes  the  target  dq)th,  compounds  detected,  and  total  organic  concentration 
for  each  sample  location.  As  shown,  benzene,  TCA,  TCE,  PCE,  and  TVHC  were  detected. 
Table  6-14  depicts  the  frequency  of  detection,  highest  concentration  detected,  and  location 
for  each  compound.  The  highest  concentrations  detect^  correspond  to  the  rqwrted  area  of 
the  solvent  release.  Elevated  concentrations  of  TCE  and  PCE  were  detected  to  a  depth  of 
10  feet  at  Y4-1.  Figure  6.5  also  depicts  the  lateral  extent  of  TCE. 

6.6.3  Confinnation  and  Delineation  Activity  Results 

6.6.3.1  Sofl  Borings 

lliree  soU  borings  (WV4SB01-WV4SB03)  were  drilled  at  Site  4.  The  depths  ranged  from 
15  to  30  feet  briow  ground  surfrce.  Three  samples  were  collected  fix)m  each  boring,  with 
the  exception  of  WV4SB01,  where  two  samples  were  collected.  Each  sample  was  analyzed 
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Sample 

Location 


Y4-1 


Y4-2 


Y4-3 


Y4-4 


Y4-5 


Y4-6 


Y4-7 


Y4-8 


TABLE  6-13 

SUMMARY  OF  COMPOUNDS  DETECTED 
SOV  SURVEY 
SITE  4 


Target 

Depth 

(ft) 


Compounds 

Detected 


TCA,  TCE,  PCE,  TVHC 


TCE,  PCE,  TVHC 


TCA,  TCE,  PCE,  TVHC 


TCE,  PCE,  TVHC 


TCA,  TCE,  PCE,  TVHC 


TCA,  TCE,  PCE,  TVHC 


TCA,  TCE,  PCE,  benzene,  TVHC 


TCA,  TCE,  PCE,  TVHC 


Total  Organic 
Concentration 
ijigrL) 


23.0008 


8.80 


28.03 


12.80 


0.266 


0.812 


12.2008 


1.602 


Notes:  TVHC  =  Total  Volatile  Organic  Hydrocarbons,  C4  -  C9  range. 


TABLE  6-14 

FREQUENCY  OF  COMPOUNDS  DETECTED 

SOV  SURVEY 

SITE  4 

Compound 

Frequency 

Highest 

Concentration 

(/tg/L 

Location 

TCA 

6  of  8 

0.03 

Y4-3 

TCE 

8  of  8 

14.0 

Y4-1 

PCE 

8  of  8 

6.0 

Y4-1 

Benzene 

1  of  8 

0.2 

Y4-7 

TVHC 

8  of  8 

13.0 

Y4-3 

Depth 

(ft) 
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for  VOCs  and  SVOCs.  The  locations  of  the  borings  were  selected  based  on  the  SOV  survey. 
The  locations  are  presented  on  Figure  4.5  in  Section  Four.  The  analytical  data  is  presented 
in  Table  6-15. 

As  shown,  very  low  concentrations  of  several  VOCs  -  acetone,  2-butanone,  1,2- 
dichloroethene,  tetrachloroethene,  toluene,  and  trichloroethene  wwe  detected.  None  of  the 
concentrations  exceeded  their  minimum  SSL.  SVOCs  were  not  detected. 


6.6.4  Geologic  and  Hydrogeologic  Investigation  Results 

Subsurface  conditions  at  Site  4  are  characterized  by  deep  fill  with  large  rock  fragments  and 
blocks  of  soil  at  the  fill  base.  The  fill  depth  was  approximately  25  to  30  feet.  The  borings 
were  placed  to  confirm  screening  results,  and  to  provide  limited  areal  representation  of  the 
fill  conditions  at  the  site.  Groundwater  was  not  encountered  in  any  of  the  borings.  A 
geologic  profile  of  Site  4  is  presented  as  Figure  6.6. 

One  boring,  WV4SB03,  detected  residual  material  at  a  25-foot  depth.  The  other  borings, 
WB4SB01  and  WB4SB02,  terminated  in  fill  at  15  and  30  feet,  respectively.  The  fill  was 
composed  of  brown,  sandy  silt  with  trace  to  little  clay,  and  varying  amounts  of  rock 
fragments.  Moisture  content  decreased  from  moist  to  dry  with  depth.  Plasticity  was  low. 
Consistency  increased  from  medium  to  dense  with  depth.  The  base  of  the  fill  graded  into  the 
underlying  residual  material  without  an  apparent  contact. 


6.7  SITE  5  -  LIQUID  DISPOSAL  SITE 
6.7.1  Site  Description 

The  former  gravel  parking  area,  located  north  of  the  Aircraft  Engine  Inspection  and  Repair 
Shop  [Building  109  (see  Figure  2.2  in  Section  Two]),  received  approximately  100  gallons  of 
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TABLE  6-15 

SUMMARY  OF  CONFIRMATION  AND  DELINEATION  ACTIVITY  RESULTS,  SITE  4 
West  Virginia  Air  National  Guard 
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liquid  waste  for  dust  control  on  an  annual  basis.  The  disposal  reportedly  consisted  of 
gasoline  and  oils  applied  from  the  1950s  to  approximately  1974.  The  area  also  contained  a 
septic  tank  and  associated  leach  lines  which  may  have  received  periodic  liquid  waste 
disposal. 


The  septic  tank  and  leach  lines  were  excavated  in  1983  during  construction  of  the  current 
structure  (Building  109).  The  excavated  material  was  placed  at  Site  No.  2,  and  new  fill  was 
emplaced.  The  footprint  of  Building  109  covers  the  former  sq)tic  tank  area  and 
^proximately  half  of  the  former  leach  field.  The  remainder  of  the  leach  field  was  located 
south  of  the  current  structures. 

Runoff  from  Site  No.  5  is  directed  northward  via  storm  drains.  The  storm  drains  discharge 
into  a  steep  ravine  on  the  north  side  of  Commando  Road  and  join  storm  drain  discharges 
from  the  POL  area  and  Site  No.  2.  (See  Figure  3.7,  Section  Three) 

6.7.2  Screening  Activity  Results 

6.7.2. 1  Soil  Organic  Vapor  Survey 

A  SOV  survey  was  performed  at  Site  5.  A  total  of  21  samples  were  collected  at  15 
locations.  Seven  samples  were  collected  north  of  Building  109  and  eight  samples  were 
collected  south  of  Building  109.  The  SOV  sample  locations  are  presented  on  Figure  6.7. 

The  sample  locations  were  selected  to  provide  representative  coverage  in  the  suspected 
release  area. 

One  location  was  profiled  at  1-foot  intervals  to  10  feet  to  establish  a  target  SOV  dq)th.  The 
target  depth  selected  exhibited  the  highest  SOV  concentrations  at  sample  location  Y5-8.  The 
target  depth  selected  was  approximately  8  feet.  The  variability  of  target  depths  at  the 
remaining  locations  reflected  the  inability  of  the  probe  to  penetrate  the  subsurface.  Bach 
SOV  sample  was  analyzed  for  BTEX,  TCE,  PCE,  TCA,  and  TVHC. 
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Table  6-16  summarizes  the  target  depth,  compounds  detected,  and  total  orgamc  concentration 
for  each  sample  location.  As  shown,  benzene,  toluene,  TCA,  TCE,  PCE,  and  TVHC  were 
detected.  Table  6-17  depicts  the  frequency  of  detection,  highest  concentration  detected,  and 
location  for  each  compound. 


TABLE  6-16 

SUMMARY  OF  COMPOUNDS  DETECTED 

SOV  SURVEY  -  SITE  5 

Sample 

Target 

Depth 

Compounds 

Total  Organic 
Concentration 

Location 

(ft) 

Detected 

(/tg/L) 

Y5-1 

5 

TCA,  TCE,  PCE,  benzene,  toluene,  TVHC 

0.4088 

Y5-2 

2 

TCA,  TCE,  PCE,  benzene,  TVHC 

0.23021 

Y5-3 

5 

TCA,  TCE,  PCE,  benzene,  toluene,  TVHC 

2.0803 

Y54 

2 

TCA,  TCE,  benzene,  toluene,  TVHC 

0.8027 

Y5-5 

5 

TCA,  TCE,  PCE,  benzene,  toluene,  TVHGC 

0.892 

Y54 

2 

TCA,  TCE,  PCE,  toluene,  TVHC 

0.8012 

Y5-7 

TCA,  TCE,  PCE,  benzene,  TVHC 

4.4005 

Y5-8 

6.5 

TCA,  TCE,  PCE,  benzene,  TVHC 

1.55 

Y5-9 

8.5 

TCA,  TCE,  PCE,  TVHC 

4.977 

Y5-10 

8  ^ 

TCA,  TCE,  PCE,  benzene,  TVHC 

0.37 

1  Y5-11 

8 

TCA,  TCE,  PCE,  benzene,  TVHC 

1.074 

Y5.12 

8 

TCA,  benzene,  TVHC 

0.6007 

Y5-13 

8 

TCA,  TCE,  PCE,  benzene,  TVHC 

2.506 

Y5-14 

8 

TCA,  TCE,  PCE,  benzene,  TVHC 

0.433 

Y5-15 

8 

TCA,  TCE,  PCE 

2.24 

No»e:  TVHC  =  T< 

)tal  Volatile  Orgar 

lie  Hydrocarbons  C4  -  C,  range. 

— 
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TABLE  6-17 

FREQUENCY  OF  COMPOUNDS  DETECTED 

SOV  SURVEY  -  SITE  5 

Compound 

Frequency 

Highest 

Concentration 

Otg/L) 

Location 

Depth 

(ft) 

TCA 

15  of  15 

0.04 

Y5-15 

8 

TCE 

14  of  15 

2.0 

Y5-7 

5 

PCE 

13  of  15 

2.0 

Y5-15 

8 

Benzene 

12  of  15 

0.2 

Y5-7 

5 

Toluene 

5  of  15 

0.4 

Y5-5 

5 

TVHC 

14  of  15 

4.0 

Y5-9 

8.5 

The  highest  concentrations  occurred  on  both  the  north  and  south  side  of  Building  109. 

Figure  6.7  depicts  the  lateral  extent  of  the  total  organic  concentrations  detected.  As  shown, 
contaminants  detected  north  of  Building  109  generally  occur  as  areas  of  limited  extent. 
Contaminant  concentrations  south  of  Building  109  exhibit  a  more  linear  distribution,  with  the 
highest  concentrations  adjacent  to  the  oil/water  separator.  Additional  details  regarding  the 
SOV  survey  at  Site  5  are  provided  in  Appendix  C. 

6.7.3  Confirmation  and  Delineation  Activity  Results 

6.7.3.1  Soil  Borings 


Five  soU  borings  (WV5SB01-WV5SB05)  were  drilled  at  Site  5.  Borings  WV5SB01, 
WV5SB02,  and  WV5SB05  were  drilled  south  of  Building  109;  WV5SB03,  WV5SB04  were 
drilled  north  of  Building  109.  The  depths  ranged  from  18  to  21  feet  below  ground  surface. 
Three  samples  were  coUected  at  WV5SB02,  WV5SB04,  and  WV5SB05;  two  samples  were 
collected  at  WV5SB01  and  WV5SB03.  Only  two  samples  were  collected  at  the  previously 
mentioned  locations  because  the  density  of  the  soil  prohibited  sample  collection.  Each 
sample  was  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs.  The  borings  were  drilled  in  areas 
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exhibiting  the  highest  SOV  measurements.  The  boring  locations  are  presented  on  Figure  4.6 
in  Section  Four.  The  analytical  data  is  presented  in  Table  6-18. 

VOCs  detected  include  acetone,  PCE,  carbon  disulfide  and  TCE  from  locations  both  north 
and  south  of  Building  109.  All  concentrations  were  very  low,  estimated  values  and  none 
exceeded  even  minimum  SSL. 

Several  SV(Xs  were  detected  as  summarized  in  Table  4-18.  Three  constituents  - 
benzo(a)anthracene,  carbazole,  and  chrysene  -  slightly  exceeded  the  SSL  range  at 
concentrations  of  1.6  mg/kg  (vs  0.7  mg/kg),  0.7  mg/kg  (vs  0.2  mg/kg),  and  1.5  mg/kg  (vs  1 
mg/kg),  respectively.  (However,  the  carbazole  SSL  is  below  the  analytical  detection  limit.) 
These  occurrences  are  not  considered  to  be  significant  in  magnitude  or  frequency.  Most 
SVOCs  were  detected  on  the  south  side  of  Building  109. 

No  metals  were  detected  above  their  corresponding  SSL  range. 

6.7.4  Geologic  and  Hydrogeologic  Investigation  Results 

Subsurface  conditions  at  Site  5  were  highly  variable  due  to  excavation  of  the  previous 
structures  and  fill  placement  around  Building  109.  Fill  depths  averaged  10  feet  across  the 
site  and  varied  in  composition.  The  bedrock  underlying  the  fill  also  varies  in  composition, 
but  it  is  generally  composed  of  sandstone.  Groundwater  was  not  encountered  in  any  boring 
at  Site  5.  A  geologic  profile  of  Site  5  is  presented  as  Figure  6.8. 

Fill  depths  ranged  from  6  to  12  feet  at  the  site.  Six  feet  of  fill  was  encountered  in 
WV5SB03.  The  deepest  fill  (12  feet)  was  encountered  at  WV5SB04,  where  drain  lines  exist. 
An  initial  boring  penetrated  a  clay  tile  drain  line.  A  coarse,  well  sorted  sand,  presumed  to 
be  bedding  for  the  drain  line,  was  also  encountered. 

Generally,  the  fill  material  consisted  of  silts  with  varying  fractions  of  clays,  sands,  and  rock 
fragments.  The  majority  of  the  material  was  classified  as  sandy  silts  (SM)  with  other 
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TABLE  6-18 

SUMMARY  OF  CONFIRMATION  AND  DELINEATION  ACTIVITY  RESULTS,  SITE  5 
West  Virginia  Air  National  Guard 
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J  -  RESULT  ESTIMATED 

NL-  NO  SOIL  SCREENING  LEVEL  LISTED 

U  -  ALL  PARAMETERS  ARE  UNDETECTED 


TABLE  6-18 ,  continued 

SUMMARY  OF  CONFIRMATION  AND  DELINEATION  ACTIVITY  RESULTS,  SITE  5 
West  Virginia  Air  National  Guard 


UJ 
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materials  in  trace  amounts.  One  exception  was  the  approximate  2-foot  layer  of  well-sorted, 
medium  sand  encountered  at  WV5SB04  associated  with  the  drain  line. 

Bedrock  underlying  the  fill  consisted  of  two  distinct  sandstone  units.  The  m^ority  of  the 
rock  consisted  of  a  brown,  well-sorted,  coarse  sandstone  with  a  trace  of  muscovite  mica. 
Some  layering  was  evident,  and  a  1-  to  2-foot-thick  layer  of  gray,  moist  clay  was 
encountered  in  WV5SB05.  At  boring  WV5SB01,  a  gray,  fine-grained  calcareous  sandstone 
with  a  trace  of  muscovite  mica  was  the  underlying  rock  unit. 

Groundwater  was  not  encountered  in  any  boring  at  Site  5.  Large  fractures  in  the  bedrock 
were  noted  at  borings  WV5SB03  and  WB5SB05.  Based  on  the  large  quantities  of  grout  and 
bentonite  needed  to  backfill  these  borings,  the  fractures  appear  capable  of  preventing  any 
accumulation  of  subsurface  water  at  the  site  elevation. 
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SECTION  SEVEN 
SUMMARY  AND  CONCLUSIONS 


7.1  SUMMARY 

From  September  1994  to  June  1995  a  SI  was  performed  at  five  sites  at  the  130th  AG 
WVANG  at  Yeager  Airport.  This  site  inspection  was  performed  under  a  two-volume 
worlq)lan  prepared  by  M&E  (Atlanta)  and  reviewed  and  approved  by  personnel  from 
HAZWRAP  (Oak  Ridge),  ANGRC  (Andrews  AFB),  and  the  West  Virgmia  Division  of 
Environmental  Protection  (Charleston).  The  objectives  were  to  confirm  the  presence  or 
absence  of  contamination,  evaluate  the  extent  of  potential  contamination,  and  assess  the 
potential  impacts  to  human  health,  welfare,  and  the  environment. 

The  SI  consisted  of  a  screening  phase  and  a  confirmation  and  delineation  phase.  The 
screening  phase  included  geophysical  surveys,  SOV  surveys,  hand  auger  borings,  and  surface 

water  and  sediment  sample  collection. 

The  confirmation  and  deUneation  phase  included  soil  borings,  additional  hand  auger  bormgs 
and  surface  water  sample  coUection.  Background  soils  and  groundwater  were  also  coUected 
during  the  confirmation  and  delineation  phase. 

A  site-specific  sampUng  program  was  developed  based  on  suspected  contammants.  Samples 
were  analyzed  for  VOCs,  SVOCs,  PPM,  and  PCBs.  The  analyses  were  performed  in 
accordance  with  EPA  and  HAZWRAP  protocols.  Specific  analytical  methods  were  required 
to  meet  HAZWRAP  Level  C  Quality  Control  requirements.  Level  C  data  validation  was 

performed  on  all  SI  analytical  data. 

Quality  control  samples  were  taken  according  to  the  sampling  and  analysis  plan.  These 
included  field  duplicates;  matrix  spike/matrix  spike  dupUcates  (MS/MSD);  trip  blanks, 
equipment  rinsates,  and  source  water  samples. 
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ARARs  were  developed  for  specific  contaminants  detected  in  soU.  sediment,  and  water 
samples  collected  during  the  SI.  Analytical  data  were  evaluated  based  on  the  compounds 
detected  in  each  sample  compared  to  background  sampling  results  and  ARARs. 

All  field  activities  associated  with  the  SI  and  the  resulting  data  are  documented  in  this  report. 
This  information  will  be  used  to  make  decisions  regarding  the  future  disposition  of  these 

sites. 

7.2  CONCLUSIONS 

7.2.1  Site  1  -  Waste  Disposal  Site  No.  1 

•  The  site  has  been  impacted  by  previous  disposal  activities. 

.  Antimony,  cadmium,  copper,  and  lead  were  detected  within  the  waste  disposal 
area  at  concentrations  exceeding  the  SSL  range.  Copper  and  lead  were 
detected  downslope  of  the  waste  disposal  area  at  concentrations  exceeding  the 
SSL  range.  No  contaminants  exceeded  SSL  in  the  alluvial  fan  area.  No 
surface  water  samples  exceeded  MCLs. 

.  Small  amounts  of  VOCs  and  SVOCs  were  detected  upslope  and  downslope  of 
the  waste  disposal  area.  These  compounds  were  well  below  their  respective 
SSL.  The  source  of  SVOCs  detected  in  the  ravine  is  most  likely  runoff  from 
offsite  areas  and  not  attributable  to  Site  1  activities  because  SVOCs  were 
detected  upslope  of  the  waste  disposal  area. 

•  The  horizontal  and  vertical  extent  of  contamination  in  soil  is  limited.  Lateral 
migration  is  Umited  to  approximately  85  feet  downslope  of  the  waste  disposal 
area;  vertical  migration  is  generally  limited  to  the  upper  2  feet  of  soil 
downslope  of  the  waste  disposal  area. 
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•  Groundwater  does  not  appear  to  have  been  impacted  due  to  the  absence  of 
contamination  in  surface  water  collected  at  seep  downslope  of  the  waste 
disposal  area.  The  seep  represents  a  site-specific  groundwater  discharge  point. 

A  summary  of  contaminants  exceeding  ARARs  at  Site  1  is  listed  in  Table  7-1.  The  distribution  of 
contaminants  exceeding  ARARs  at  Site  1  is  graphically  presented  in  Figure  7.1. 


1  TABLE  7-1 

1  SUMMARY  OF  CONTAMINANTS  EXCEEDING  ARARs 

1  SITE  1 

Soil 

(Cone.  Detected  vs. 

ARAR,  mg/kg) 

Sediment 

(Cone.  Detected  vs. 

ARAR,  mg/kg) 

Surface  Water 

(Cone.  Detected  vs. 

ARAR,  /tg/L) 

VOCs 

None 

None 

None 

SVOCs 

None 

None 

None 

PPM 

Antimony  (52.1  vs  30) 

Cadmium  (59.5  -  102  vs  40) 

Copper  (142-2270  vs  130) 

Lead  (124-2,150  vs  100) 

None 

None 
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7.2^  Site  2  -  Waste  Disposal  Site  No.  2 

•  Low  concentrations  of  VOCs  and  SVOCs  (acetone,  methylene  chloride,  and  2- 
butanone)  were  detected  in  soil  at  Site  2.  The  constituents  were  well  below 
their  respective  SSL  and  are  common  laboratory  contaminants. 

•  Low  concentrations  of  VCXDs  and  SVOCs  (acetone,  2-butanone,  and  toluene) 
were  detected  in  sediments  at  concentrations  well  below  their  respective  SSL. 
In  addition  to  being  common  laboratory  contaminants,  these  compounds  were 
detected  in  surface  water  upgradient  of  Site  2. 

•  lead  in  one  soil  sample  (WV2-HA0801)  slightly  exceeded  the  SSL  range  (114 
vs  100  mg/kg)  at  a  2.3-foot  depth.  The  magnitude  and  frequency  of 
exceedance  is  not  considered  to  be  significant. 

•  At  the  time  of  the  SI,  groundwater  was  not  encountered  in  the 
alluvium/residuum.  Based  on  the  vertical  separation  between  shallow  soil 
contamination  found  and  the  depth  to  the  water  table  (greater  than  24  feet),  it 
is  unlikely  that  groundwater  has  been  impacted  by  site  activities. 

•  One  surface  water  sample  slightly  exceeded  the  MCL  for  bis(2- 

ethylhexyl)phthalate  (9  vs  6  Upstream  surface  water  samples  contained 

1,1,2  TCA  and  cadmium  above  MCLs  indicating  an  upgradient  source. 

A  summary  of  contaminants  exceeding  ARARs  at  Site  1  is  listed  in  Table  7-2.  The 
distribution  of  contaminants  exceeding  ARARs  at  Site  2  is  graphically  presented  in 

figure  7.2. 
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TABLE  7-2 

SUMMARY  OF  CONTAMINANTS  EXCEEDING  ARARs 

SITE  2 


Soil 

(Cone.  Detected  vs. 
ARAR,  mg/k^ 

Sediment 

(Cone.  Detected  vs. 
ARAR,  mg/kg) 

Surface  Water 
(Cone.  Detected  vs. 
ARAR,  A(g/L) 

VOCs 

None 

None 

1,1,2-TCA  (upstream) 

(20  vs  5) 

SVOCs 

None 

None 

bis(2-ethylhexyl)phthalate 
(9  vs  6) 

PPM 

Lead 

(114  vs  100) 

None 

Cadmium  (upstream) 

(6.3  vs  5) 

PCBs 


None 


None 


None 
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7.2.3  Site  3  -  Former  Rre  Training  Area 


•  Low  concentrations  of  VOCs  and  SVOCs  were  detected  in  soil  aU  below  SSL. 
Only  chrysene  and  benzo(a)anthracene  slighdy  exceeded  their  SSL  range  in 
one  sample  at  a  concentration  of  1.6  mg/kg  (vs  1  mg/kg),  and  1.4  mg/kg  (vs 
0.7  mg/kg),  respectively.  The  concentrations  detected  decreased  with  depth 
and  were  not  detected  at  boring  termination. 

•  PCBs  were  not  detected  in  soil. 

•  Groundwater  was  not  encountered  at  Site  3  to  a  depth  of  31  feet  below  ground 
surface.  Based  on  the  vertical  separation  between  shallow  soil  contamination 
found  and  the  depth  to  the  water  table  (greater  than  31  feet),  it  is  unlikely  that 
groundwater  has  been  impacted  by  site  activities. 

A  summary  of  contaminants  exceeding  ARARs  at  Site  3  is  listed  in  Table  7-3.  The 
distribution  of  contaminants  exceeding  ARARs  at  Site  3  is  graphically  presented  in  Figure 

7.3. 


TABLE  7-3 

SUMMARY  OF  CONTAMINANTS  EXCEEDING  ARARs 

SITE  3 

SoU 

(Cone.  Detected  vs. 

ARAR,  mg/kg) 

VOCs 

None 

SVOCs 

Chrysene  (1.6  vs  1.0) 

Benzo(a)  anthracene  (1.4  vs  0.7) 

PPM 

None 

PCBs 

None 
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7J2.4  Site  4  -  Fast  Chemical  Disposal  at  Engine  Test  Stand 

•  Low  concentrations  of  VOCs  were  detected  all  below  their  respective  SSL 
range.  SVOCs  were  not  detected. 

•  Groundwater  was  not  encountered  at  Site  4  to  a  dq>th  of  30  feet  below  ground 
surface.  Based  on  the  amount  of  vertical  separation  between  shallow  soil 
contamination  found  and  the  depth  to  the  water  table,  it  is  unlikely  that 
groundwater  has  been  impacted  by  site  activities. 

7.2.5  Site  5  -  Liquid  Disposal  Site 

•  Low  concentrations  of  VOCs  were  detected  in  soil  all  below  the  corresponding 
SSL  range.  Benzo(a)anthracene,  carbazole,  and  chrysene  slightly  exceeded 
their  respective  SSL.  (However,  the  carbazole  SSL  is  below  analytical 
detection  limits.) 

•  No  PPM  detected  exceeded  SSLs. 

•  PCBs  were  not  detected. 

•  Groundwater  was  not  encountered  to  a  depth  of  21  feet  below  ground  surface. 
Based  on  the  amount  of  vertical  separation  between  shallow  soil  contamination 
found  and  the  depth  to  the  water  table,  it  is  unlikely  that  groundwater  has  been 
impacted  by  site  activities. 

A  summary  of  contaminants  exceeding  ARARs  at  Site  S  is  listed  in  Table  7-4.  The 

distribution  of  contaminants  exceeding  ARARs  at  Site  S  is  graphically  presented  in  Figure 

7.4. 
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TABLE  7-4 

SUMMARY  OF  CONTAMINANTS  EXCEEDING  ARARs 

SITES 

Soil 

(Cone.  Detected  vs.  ARAR,  mg/kg) 

VOCs 

None 

SVOCs 

Benzo(a)anthracene 
(1.6  vs  0.7) 

Cabazole 
(0.7  vs  0.2*) 

Chrysene 
(1.5  vs  1.0) 

PPM 

None 

PCBs 

None 

1  *  Note,  SSL  is  below  analytical  detection  limit.  1 
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SECTION  EIGHT 
RECOMMENDATIONS 


A  decision  regarding  future  actions  at  each  of  the  five  sites  will  be  made  based  on  the 
results  of  the  SI  at  the  Base.  This  decision  may  include  preparing  a  decision  document, 
performing  a  focused  feasibility  study/remedial  measure,  or  remedial  investigation/feasibility 
study,  or  remedial  action.  The  decision  could  be  made  for  each  operable  unit  or  an  entire 
site.  The  following  sections  present  recommendations  for  these  future  activities  based  on  the 
results  of  this  SI. 

8.1  SITE  1  -  WASTE  DISPOSAL  SITE  NO.  1 

Although  metals  (antimony,  cadmium,  copper,  and  lead)  were  detected  above  the 
corresponding  SSL,  no  exposure  to  these  constituents  is  known  or  suspected.  Migration  to 
groundwater  has  not  occurred  as  evidenced  by  sampling  the  seep  located  approximately  300 
feet  downgradient  of  the  Site  1  boundary.  This  seep  is  the  closest  groundwater  discharge 
point  from  the  source.  Similarly,  no  direct  contact  is  suspected^  onsite  workers  do  not 
conduct  activities,  such  as  excavation,  in  the  drainage  channel.  Future  construction  is 
unlikely  given  topography,  the  drainage  feature,  and  other  more  suitable  areas  onsite. 
Unauthorized  access  is  not  expected  since  entrance  to  the  Base  is  controlled  by  a  gate. 
Inhalation  of  dust  is  not  expected  given  grassed  soil  cover.  Since  exposure  is  not  known  or 
suspected,  an  adverse  impact  to  human  health  is  not  predicted.  No  further  action  is 
recommended  at  Site  1.  No  further  action  will  require  a  DD  be  prepared. 

8.2  SITE  2  -  WASTE  DISPOSAL  SITE  NO.  2 

No  further  action  is  recommended  at  Site  2  because: 
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•  The  low  levels  of  VOCs  detected  may  be  attributable  to  off-site  sources  and/or 
laboratory  contamination. 

•  Lead  slightly  exceeded  its  SSL  at  shallow  depths  and  decreased  to  below  SSL 
with  depth. 

•  Groundwater  was  not  encountered  and  given  the  vertical  separation  between 
the  low  concentrations  detected  and  the  depth  to  the  water  table  (greater  than 
24  feet)  it  is  unlikely  that  groundwater  has  been  affected. 

•  The  downstream  surface  water  exceedance  of  VOCs  was  slight,  and  upstream 
surface  water  VOC  contamination  was  detected  from  on-Base  runoff. 

No  further  action  will  require  that  a  DD  be  prepared. 

8.3  SITE  3  -  FORMER  FIRE  TRAINING  AREA 

No  further  action  is  recommended  at  Site  3  because: 

•  The  source  has  been  removed. 

•  One  slight  SVOC  soil  exceedance  was  detected,  but  the  concentration 
decreased  to  below  detection  limits  with  depth. 

•  Groundwater  was  not  encountered.  Given  the  vertical  separation  between  the 
low  concentrations  detected  and  the  depth  to  the  water  table  (greater  than 

31  feet)  it  is  unlikely  that  groundwater  has  been  affected. 

No  further  action  will  require  that  a  DD  be  prepared. 
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8.4  SITE  4  -  PAST  CHEMICAL  DISPOSAL  AT  ENGINE  TEST  STAND 
No  further  action  is  recommended  at  Site  4  because: 

•  No  exceedances  were  detected. 

•  Groundwater  was  not  encountered.  Given  the  vertical  separation  between  the 
low  concentrations  detected  and  the  depth  to  the  water  table  (greater  than 

30  feet)  it  is  unlikely  that  groundwater  has  been  affected. 

No  further  action  will  require  that  a  DD  be  prepared. 

8.5  SITE  5  -  LIQUID  DISPOSAL  SITE 
No  further  action  is  recommended  at  Site  5  because: 

•  VOCs  and  PPMs  did  not  exceed  SSLs. 

•  Two  SVOCs  only  slightly  exceeded  SSLs. 

Groundwater  was  not  encountered.  Given  the  vertical  separation  between  the 
low  concentrations  detected  and  the  depth  to  the  water  table  (greater  than 
21  feet)  it  is  unlikely  that  groundwater  has  been  affected. 

No  further  action  will  require  that  a  DD  be  prepared. 
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APPENDK  A 

FIELD  PROCEDURES  AND  ANALYTICAL  PROGRAM 


1.0  HELD  PROCEDURES  AND  EQUIPMENT 

The  following  sections  outline  data  and  sampling  procedures  for  the  Site  Investigation.  Also 
included  are  the  procedures  for  decontamination  and  quality  control  to  ensure  rq>resentative, 
defensible  samples. 

1.1  Drilling  Procedures 

The  basic  protocols  adhered  to  by  field  personnel  during  the  soil  boring  drilling  and  monitoring 
well  installation  followed  DOE/HWP-69/R1 ,  Section  6.5  and  DOE/HWP-lOO,  SOPs  2,  3,  and 
9. 


•  Prior  to  any  drilling,  each  site  was  examined  with  Base  personnel  for  set-back 
distances,  height/clearance,  and  any  specific  Yeager  Airport  restriction.  All  sites 
were  checked  for  utilities  (overhead/underground)  with  the  Base  Civil  Engineer. 

•  A  geologist  was  present  at  each  operating  drill  rig  to  log  samples,  monitor 
drilling  operations,  record  soil  and  groundwater  data,  monitor  and  record  the  well 
installation  procedures,  and  prepare  the  boring  logs  and  well  diagrams.  Each 
geologist  was  responsible  for  one  operating  rig. 


1.1.1  Soil  Borings 

All  borehole  drilling  conformed  to  requirements  in  DOE/HWP-69/R1,  Subsection  6.5.1,  and  all 
technical  information  was  recorded  on  a  Geologic  Log  form  (Appendix  H).  Confirmation  and 
delineation  activities  resulted  in  drilling  18  soil  borings. 
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All  borings  were  advanced  with  a  truck-mounted  drill  rig  using  hollow  stem  augers.  Soil 
samples  were  retrieved  with  a  3-inch  inside  diameter  (ID)  California-modified  q>lit  spoon 
sampler  lined  with  three  6-inch  long  stainless  steel  tubes.  Standard  penetration  tests  were 
conducted  using  American  Society  of  Testing  and  Materials  (ASTM)  1586.  The  split  spoon 
samplers  were  driven  18  inches  by  a  140-pound  weight  with  a  30-inch  free  faU.  At  one  boring 
per  site,  samples  were  obtained  continuously  from  ground  siuface  down  to  the  water  table,  auger 
refusal,  or  30  feet  below  ground  surface  (bgs),  whichever  was  encountered  first.  All 
background  soil  borings  were  sampled  continuously.  The  soil  boring  converted  to  a  background 
monitoring  well  was  continuously  logged  to  the  termination  depth.  The  remaimng  borings  were 
sampled  at  S-foot  intervals. 

A  Metcalf  &  Eddy  (M&E)  geologist  described  the  soils  using  ASTM  D2488-84,  Standard 
Practice  for  Description  and  Identification  of  Soils  (Visual-Manual  Procedure).  All  pertinent 
information  observed  during  drilling  operations  was  noted  in  the  freld  notebook  on  water- 
resistant  paper.  The  following  information  was  noted  on  the  Geologic  Log  form. 

•  Drilling  method,  type  of  drilling  rig,  driller’s  name 

•  Sample  type,  depth  interval  sampler  was  driven,  percent  recovery 

•  Number  of  blow  counts  required  to  drive  each  6-inch  interval  of  the  split  spoon 
sampler 

•  Time  at  which  the  sample  was  collected 

•  Air  monitoring  instrument  readings 

•  Start  and  completion  times  for  each  boring 

•  Depth  at  which  water  was  first  encoimtered 

•  Lithology  according  to  the  United  Soil  Classification  System  (USCS)  and 
stratigraphic  descriptions,  including  percentages  of  particle  sizes 

•  Munsell  color  and  code 

•  Other  soil  characteristics  (solvent  odor,  discoloration,  etc.) 
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•  As  soil  cuttings  were  generated,  they  were  containerized  in  drums,  except  those 
from  background  locations.  Upon  conclusion  of  drilling  activities,  one  sample 
per  site  was  obtained  as  a  composite  from  each  container  at  that  site  and  was 
analyzed  using  the  Toxicity  Characteristic  Leaching  Procedure  (TCLP).  The 
drums  were  moved  to  a  temporary  storage  location  at  Site  2. 


All  abandoned  soil  borings  were  filled  with  a  baitonite-cement  mixture  using  a  tremie  pipe. 


1.1.2  Monitoring  Wells 

One  monitoring  well  was  installed  on  base  during  confirmation  activities  at  Background  location 
1.  The  groundwater  monitoring  well  installed  during  the  confirmation  field  activities  followed 
the  guidelines  in  DOE/HWP-100,  SOP  2,  and  DOE/HWP-69/.R1,  Subsection  6.5.1.  A 
Geological  Log  form  was  completed  for  the  well  and  the  cuttings  handled  as  described  above. 

1.1.2.1  Monitoring  Well  Installation 

The  monitoring  well  was  installed  with  a  truck-mounted  drill  rig  with  hollow  stem  augers.  This 
method  of  well  installation  avoided  the  introduction  of  foreign  drilling  fluids  and  allowed 
installation  of  the  screen  and  riser  (blank  casing)  inside  the  auger  flights.  The  auger  flights 
maintained  the  integrity  of  the  borehole  during  installation  and  ensured  that  the  sand  pack  was 
equally  distributed  in  the  annular  space.  The  monitoring  well  was  installed  to  approximately  17- 
18  feet  below  ground  surface  to  monitor  the  water  table  and  water  quality.  In  order  to 
effectively  seal  the  monitoring  wells  from  surface  runoff,  a  2-foot  seal  was  placed  above  the 
sand  pack.  The  seal  consisted  of  2-foot-thick  bentonite  pellet  seal  overlain  by  a  bentonite-cement 
grout  mixture. 

After  the  borehole  was  advanced  to  the  termination  depth,  procedures  and  protocols  for 
installation  were  as  follows: 

•  The  bottom  borehole  depth  was  measured  with  a  weighted  fiberglass  tape  through 
the  auger  flights. 
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•  The  monitoring  well  casing  consisted  of  new,  2-inch-diameter,  Schedule  40 
polyvinyl  chloride  (PVC).  The  casing  consisted  of  flush-threaded  riser,  screen 
and  end  cap;  the  screen  lengths  was  10  feet.  A  PVC  screen  with  0.010-inch  slots 
was  installed.  All  casing  was  steam  cleaned  prior  to  installation. 

•  The  PVC  casing  was  suspended  inside  the  augen  and  clean,  well-rounded  #3 
silica  sand  was  added  slowly  using  a  tremie  pipe  as  the  auger  flights  were 
removed.  Estimates  of  the  sand  volume  needed  to  raise  the  sand  pack  to  2  feet 
above  the  top  of  the  screen  and  frequent  tape  checks  were  made  to  avoid  bridging 
and  assure  proper  sand  placement. 

•  Bentonite  pellets  were  added  slowly  from  the  ground  surface  in  6-inch  lifts  after 
the  sand  pack  was  emplaced.  The  bentonite  pellet  seal  formed  a  barrier  to  keep 
the  bentonite/cement  grout  from  penetrating  the  sand  pack.  The  pellet  seal  was 
manually  checked  with  a  weighted  tape  to  assure  that  a  minimum  2  feet  was 
placed.  Clean,  potable  water  was  added  to  each  lift  to  allow  proper  hydration. 
The  pellet  seal  was  allowed  to  hydrate  for  1  hour. 

•  The  bentonite/cement  grout  consisted  of  Portland  Type  n  cement  mixed  with 
clean  potable  water  and  2  to  5  percent  by  weight  powdered  bentonite.  The  grout 
mixture  was  allowed  to  hydrate  for  a  minimum  of  24  hours  before  development 
to  effectively  seal  the  well. 

•  A  flush-mounted  protective  steel  casing  was  installed  over  the  well  after 
installation.  A  minimum  6-inch-thick  concrete  pad  was  installed  around  the  well 
head  and  raised  slightly  to  drain  surface  runoff  away  from  the  wellhead. 

•  A  well  construction  log  was  completed  for  the  monitoring  well  installed 
(Appendix  D). 


1.1.2.2  Monitoring  Well  Development 

As  per  DOE/HWP-100,  SOP  4  and  the  Well  Development  Log  form  (Appendix  D),  well 
development  was  performed  to  (1)  heal  the  well  bore  from  drilling  damage  to  the  soil  and  rock 
units  penetrated;  (2)  clean  up  the  filter  pack  material;  (3)  ensure  that  fresh  formation  water  was 
sampled.  Since  the  annular  space  of  this  well  was  sealed  with  a  cementAientonite  grout, 
monitoring  well  development  was  performed  after  the  grout  seal  had  set  for  a  minimum  of  24 
hours.  Well  development  was  performed  by  the  site  geologist.  Development  protocols  were  as 
follows; 
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•  Measure  the  static  water  level  and  total  well  depth. 

•  The  well  was  surged  with  a  bailer  followed  by  removal  of  well  water  with  a 
bailer. 

•  Well  development  continued  until  temperature,  pH,  and  conductivity 
measurements  had  stabilized  to  within  10  percent.  The  water  was  visually  clear 
and  free  of  suspended  solids  when  development  was  complete.  The  well  volume 
included  the  borehole  volume  with  an  allowance  for  filter  pack  permeability  (30 
percent). 

1.2  Aquifer  Testing 

Hydraulic  conductivity  of  the  shallow  aquifer  was  determined  according  to  the  QC  requirements 
for  nonsampling  activities  as  outlined  in  Section  6.5  of  DOE/HWP-69/R1.  Slug  testing  field 
procedures  are  outlined  in  DOE/HWP-100,  SOP  6.  A  solid  slug  of  known  volume  was  rapidly 
withdrawn.  An  electric  data  logger  and  transducer  were  used  to  record  the  aquifer  response  to 
the  "instantaneous"  change  in  head.  Procedures  for  obtaining  this  data  were: 

1.  Measure  static  water  level. 

2.  Submerge  a  known  volume  to  below  the  well  water  level  and  allow  well  to 
recover  to  the  static  water  level. 

3.  Simultaneously  remove  the  slug  and  start  the  data  logger  test. 

4.  Continue  the  test  until  the  water  level  had  recovered  to  within  10  percent  of  the 
initial  water  level. 

The  data  was  analyzed  in  the  field  to  verify  that  it  compared  reasonably  well  with  e}q)ected 
values.  The  Bouwer  and  Rice  method  of  quantitative  analysis  was  used  to  reduce  the  data 
(Bouwer  &  Rice,  1976). 
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1.3  Site  Survey 


Boring  locations  were  surveyed  by  a  West  Virginia-licensed  professional  surveyor.  The  north 
side  of  the  top  of  the  PVC  was  used  to  establish  the  monitoring  well  elevation.  Surveying  was 
completed  with  vertical  and  horizontal  accuracies  of  0.01  and  0.1  feet,  respectively.  Survey 
points  were  tied  to  the  United  States  Geological  Survey  (USGS)  Mean  Sea  Level  Datum  Plane 
and  to  the  West  Virginia  State  Plane  Coordinate  System.  Bench  marks  were  identified  and  all 
surveyed  locations  were  noted  on  appropriate  site  maps. 


1.4  Sample  Collection  Procedures 

The  following  subsections  outline  the  equipment  and  sampling  procedures  that  were  used  for  the 
collection  of  surface  water,  sediment,  soil,  and  groundwater  at  the  five  sites  under  investigation, 
as  well  as  background  locations  at  the  130th  AG  Yeager  Airport,  Charleston,  West  Virginia. 
These  procedures  were  in  accordance  with  DOE/HWP-100,  SOPs  5,  7,  8,  and  9,  and 
DOE/HWP-69/R1,  Section  6. 

1.4.1  Hand  Auger  Borings 


1.  The  physical  characteristics  of  the  soil  such  as  color,  odor,  and  texture  were 
recorded. 

2.  A  sketch  was  made  of  the  sampling  location. 

3.  The  sampling  location  and  conditions  were  recorded. 

4.  A  borehole  was  augered  at  the  test  site  in  6-inch  increments  using  a 
decontaminated  stainless  steel  hand  auger.  If  refusal  occurred  before  the  desired 
total  dq)th  was  reached,  then  an  offset  boring  was  attempted. 

5.  The  auger  and  its  contents  were  withdrawn  from  the  ground. 

6.  Parh  auger  sample  was  screened  with  a  PID.  If  contamination  was  encountered, 
that  interval  was  retained  in  the  bowl.  A  sample  fix)m  the  next  6-inch  interval 
was  retained  using  a  decontaminated  stainless  steel  liner  in  a  decontaminated  hand 
auger.  If  contamination  was  not  noted,  a  sample  was  obtained  using  the  same 
apparatus  at  the  maximum  dq)th  (or  at  refusal). 
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7.  Since  the  stainless  steel  liners  were  used  for  volatile  sample  collection, 
ttansfening  of  the  soil  sample  to  a  sampling  jar  was  not  necessary.  Immediately 
following  removal  of  the  liner  from  the  auger,  both  ends  were  sealed  with 
Teflon”  tape  and  plastic  caps,  labeled,  wr^>ped  in  aluminum  foil,  and  secured. 

After  the  volatile  organic  samples  had  be^  secured,  the  remaining  sample  was 
placed  in  the  stainless  steel  or  pyrex  bowl  covered  with  foil.  Each  interval  was 
screened  with  a  PID  following  boring  termination  and  an  appropriate  sample 
interval  chosen. 

8.  The  sample  was  labeled,  placed  on  ice,  and  logged  into  the  bound  field  logbook. 


1.4.2  Surface  Water 


To  prevent  cross-contamination  of  samples,  sample  collection  started  at  locations  suspected  of 
least  contamination  and  proceeded  to  locations  of  most  contamination.  If  sediments  were 
collected,  surface  water  was  taken  first.  The  samples  were  collected  according  to  the  following 
procedures: 

1.  The  depth  of  water  was  estimated. 

2.  The  weather  conditions  and  other  on-site  specifics  were  recorded. 

3.  The  physical  characteristics  of  the  water  body  such  as  odor,  color,  temperature, 
pH,  conductivity,  presence  of  any  dead  fish  or  vegetation,  and  surface  sheens, 
etc.  were  recorded. 

4.  A  sketch  was  made  of  the  surface  water  boundaries  and  sampling  locations. 

5.  The  sampling  locations  and  conditions  were  photographed. 

6.  Samples  were  collected  by  inverting  the  sample  container,  low«ing  to  the 
2^)proximate  sampling  depth,  and  holding  at  about  a  45-degree  angle  upstream 
until  full. 

Volatile  organic  analysis  (VOA)  aliquots  were  collected  first  with  no  headspace. 
Samples  collected  for  volatile  organic  analysis  did  not  contain  air  bubbles  in  the 
VOA  vial  after  it  has  been  capped.  All  other  sample  containers  were  filled  to  the 
shoulder. 

7.  A  final  sample  aliquot  was  placed  in  a  disposable  container  and  the  pH, 
temperature,  and  conductivity  of  that  sample  recorded. 
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8. 


Each  sample  was  labeled,  placed  on  ice,  and  logged  into  a  bound  field  logbook. 


1.4.3  Sediment 

Samples  were  collected  beginning  with  the  most  downstream  location  and  proceeding  upstream. 
If  surface  waters  were  to  be  collected,  they  were  collected  first.  Collection  of  sediment  samples 
was  according  to  the  following  procedures: 


1.  The  physical  characteristics  of  the  stream  and  sedim«it  such  as  color,  odor,  and 
texture  were  recorded. 

2.  A  sketch  of  the  stream  water  boundaries  and  sampling  locations  was  made. 

3.  The  sampling  locations  and  conditions  were  photographed. 

4.  Equal  portions  of  sediment  were  collected  with  a  trowel  or  scoop  at  a  minimum 
of  three  points  in  the  cross-section  of  the  ditch,  and  the  samples  were  transferred 
into  a  stainless  steel  bowl. 

5.  For  samples  being  collected  for  volatile  organics  analysis,  effort  w^  made  to 
minimize  any  disturbance  or  mixing  of  the  sediment,  and  the  cont^ers  were 
filled  as  completely  as  possible  to  minimize  the  air  space.  After  volatile  org^ics 
were  collected,  the  remaining  samples  were  mixed  or  composited.  The  containers 
were  filled  at  least  3/4  full  for  all  other  analyses. 

6.  The  sample  was  labeled,  placed  on  ice,  and  logged  into  the  bound  field  logbook. 


1.4.4  Soil  Borings 

1.  The  physical  characteristics  of  the  soil  such  as  color,  odor,  and  texture  were 
record^. 

2.  A  sketch  was  made  of  the  sampling  locations. 

3.  The  sampling  locations  and  conditions  were  photogr^hed. 

4.  The  split  spoon  sampler  was  fitted  with  three  3-inch  nominal  diameter  and  6-inch 
long  California  modified  split  spoon  liners  equipped  with  sand  catchers  (as 
ne^ed)  to  minimize  loss  of  sample. 

5.  In  accordance  with  ASTM  D  1586  Standard  Penetration  Test,  the  q>lit  spoon 
sampler  was  driven  18  inches  into  the  ground  at  the  test  site  using  a  140-pound 
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hammer  falling  30  inches.  The  blowcount  required  to  drive  the  split  spoon 
sampler  was  recorded. 

6.  The  split  spoon  and  its  contents  were  withdrawn  from  the  ground. 

7.  The  aliquot  being  collected  for  volatile  organic  analysis  was  sampled  first  in  order 
to  minimiTe  any  volatile  loss  from  the  sample.  Since  the  California  ring  sampler 
was  used,  transferring  of  the  soil  sample  to  a  sampling  jar  was  not  necessary. 
The  middle  ring  sampler  was  selected  for  volatile  analysis.  Immediately 
following  removal  of  the  sampler  from  the  split  qxwn,  both  ends  of  the  sampler 
were  sealed  with  Teflon  tape  and  plastic  caps,  labeled  appropriately,  wrapped  in 
aluminum  foil,  and  secured.  After  the  volatile  organic  samples  were  obtained, 
the  remainder  of  the  soil  was  placed  in  a  foil  topped  stainless  steel  bowl. 

8.  Following  the  collection  of  soil  samples  from  each  borehole,  the  samples 
collected  from  the  depths  exhibiting  the  highest  volatile  organic  compound 
concentrations  on  the  PID  were  chosen  for  laboratory  analysis.  A  maximum  of 
three  soil  samples  were  submitted  from  each  borehole. 

9.  The  samples  were  labeled,  placed  on  ice,  and  logged  into  a  bound  field  logbook. 


1.4.5  Groundwater 

1.  The  protective  casing  on  the  well  was  opened  and  the  cap  unlocked. 

2.  The  air  in  the  well  head  was  sampled  for  organic  vapors  using  a  photoionization 
detector. 

3.  Using  the  water  level  indicator,  the  well’s  static  groundwater  level  was  measured 
and  recorded.  The  depth  to  the  bottom  of  the  well  was  also  recorded.  Both 
measurements  were  recorded  to  the  nearest  0.01  foot. 

4.  From  the  well  diameter  and  the  measured  depth  of  the  standing  water,  the  volume 
of  the  standing  water  in  the  well  was  calculated.  The  volume  was  noted  and 
recorded. 

5.  Purging  of  the  well  was  accomplished  with  a  b^er.  Three  well  volumes  were 
purged  from  the  well.  The  purged  volumes  were  estimated  by  discharging  the 
purge  water  into  a  container  of  known  volume.  During  the  purging  of  each  well 
volume,  the  water’s  temperature,  conductivity,  and  pH  were  measured  and 
recorded  as  it  was  removed  from  the  well.  Purging  was  discontinued  when  three 
well  volumes  were  removed  and  the  pH  and  conductivity  readings  were  stabilized. 

The  discharged  water  collected  from  each  well  purge  was  contained  as  described 
in  Section  1.9. 

6.  Using  a  decontaminated  bailer,  two  full  bailers  of  groundwater  were  withdrawn 
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from  the  well.  These  first  two  bailers  of  sample  were  disposed  of  along  with  the 
discharged  well  purge  water. 

r.  Using  the  same  bailer  and  leader  line,  groundwater  samples  were  coUected  from 
the  well. 

I.  The  groundwater  sample  was  poured  directly  from  the  bailer  to  the  appropriate 
sample  containers. 

All  sample  containers  were  filled  to  the  shoulder,  approximately  3/4  full,  exc^t 
for  those  samples  requiring  volatile  organic  analyses.  Samples  collated  for 

volatile  organics  analysis  were  coUected  first.  For  the  collection  of  volatile 

organic  samples  in  VGA  vials,  care  was  taken  to  ensure  that  there  were  no  air 
bubbles  in  the  vial  after  it  has  been  capped. 

Two  samples  were  coUected  for  priority  poUutant  metals  (PPM)  analyse;  one  of 
which  was  field  filtered  (dissolved  metals)  and  the  other  unfiltered  (total  metals). 
FUtration  was  performed  as  soon  as  possible  after  coUection  using  a  disposable 
0.45  micron  filter  and  a  hand  pump. 

9,  During  sampUng,  a  portion  was  placed  in  a  disposable  container  and  the  pH, 
temperature,  and  conductivity  recorded. 

10.  The  sample  was  labeled,  placed  on  ice,  and  logged  into  a  bound  field  logbook. 

II.  The  protective  cap  was  replaced  on  the  weU  and  locked. 


1.5  Field  Monitoring  Procedures 

During  sampling  events,  field  monitoring  devices  were  used  to  provide  data  concerning  the 
samples  being  obtained.  A  photoionization  detector  aUowed  the  determination  of  potential 
contamination  and  sampUng  intervals  during  borings.  A  pH/conductivity  meter  used  durmg  weU 
development  and  sampUng  aided  the  determination  of  sufficient  water  removal. 

1.5.1  Photoionization  Detector 

A  photoionization  detector  (PID)  was  used  to  field  screen  subsurface  soU  samples  coUected  from 
soU  borings  for  a  quaUtative  measurement  of  total  volatile  organic  compounds  (VOC).  The  PID 
meter  was  also  used  as  a  screening  device  to  detect  elevated  total  VOC  concentrations  in  soil 
samples.  Based  on  readings  obtained  on  the  PID,  up  to  three  soU  samples  were  coUected  from 
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driUed  borings  and  two  samples  from  hand  angered  borings  which  indicated  potential 
contamination.  The  PID  was  also  used  to  confirm  that  planned  termination  depths  for  borings 
were  sufficiently  below  suspected  zones  of  VCK!  contamination. 


1.5.2  pH/Conductivity  Meter 

A  combination  pH  and  conductivity  meter  was  used  during  surface  water  and  groundwater 
sampling  and  well  development  and  purging.  During  surface  water  sampling,  the  meter  readings 
were  taken  to  determine  if  the  physical  water  parameters  were  within  expected  ranges. 
Unexpected  readings  of  either  pH  or  conductivity  could  have  indicated  potential  contamination 
and  further  readings  would  have  been  used  to  isolate  and  sample  a  source  area.  The  pH  and 
conductivity  readings  taken  at  both  Site  1  and  2  were  within  acceptable  ranges. 

The  pH/conductivity  meter  was  used  during  well  development  and  purging  to  determine  that 
water  removed  from  the  well  was  sufficient  to  allow  proper  sampling.  Following  the  removal 
of  the  required  water  volumes,  the  pH  and  conductivity  were  measured  as  water  was  removed 
until  three  consecutive  readings  were  within  10  percent  of  each  other.  The  stabilization  of  the 
parameters  is  an  accepted  indication  that  the  water  is  representative  water  from  the  aquifer. 

1.6  Decontamination  Procedures 

Guidelines  for  routine  equipment  decontamination  used  in  the  sample  collection  at  hazardous 
waste  sites  are  outlined  in  the  foUowing  sections.  Sampling  equipment  was  decontaminated 
using  the  following  steps: 

1.  The  equipment  was  thoroughly  washed  with  phosphate-free  laboratory  detergent 
and  tjq)  water.  A  brush  was  used  to  remove  any  particulate  matter  or  surface 

film. 

2.  The  equipment  was  rinsed  thoroughly  with  tap  water. 

3^  Xhe  equipment  was  rinsed  thoroughly  with  deionized  organic  free  (DIOF)  water. 

4.  The  equipment  was  rinsed  with  pesticide-grade  methanol,  and  allowed  to  air  dry. 
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5.  A  final  rinse  was  performed  with  DIOF  water  and  allowed  to  air  dry. 

6.  The  equipment  was  wrapped  completely  with  aluminum  foil  to  prevent 
contamination  during  storage  and/or  transport  to  the  field. 

1.6.1  Initial  Rinse  Water 

Tap  water  from  a  designated  potable  water  supply  system  was  used  for  initial  rinsing  of  field 
equipment.  Water  was  obtained  from  the  supply  valve  at  the  Motor  Pool  wash  rack. 

1.6.2  Deionized  Organic  Free  Water 

DIOF  water  was  used  for  the  final  water  rinsing  of  all  field  equipment.  Organic-free  water  is 
defined  as  tap  water  that  has  been  both  deionized  and  treated  with  activated  carbon.  DIOF  water 
was  provided  by  the  laboratory  for  decontamination  and  equipment  blank  use. 

1.6.3  Other  Cleaning  Materials 

The  materials  used  throughout  the  cleaning  procedures  outlined  in  this  subsection  were 
potentially  dangerous.  Caution  was  exercised  by  all  personnel,  and  all  applicable  safety 
procedures  were  followed.  At  a  minimum,  the  following  precautions  were  taken  in  the  field 
during  these  cleaning  operations: 

•  Safety  glasses  with  splash  shields  or  goggles,  chemical  resistant  gloves,  and 
appropriate  protective  clothing  were  worn  during  all  cleaning  operations. 

•  All  solvent  rinsing  operations  were  conducted  in  the  open. 

•  No  eating,  smoking,  drinking,  chewing,  or  any  other  hand-to-mouth  contact  was 
permitted  during  cleaning  operations. 
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Project-specific  guidelines  were  used  when  choosing  proper  cleaning  materials.  The  organic 
solvent,  laboratory  detergent  solutions,  and  rinse  waters  used  to  clean  equipment  were  not 
reused.  The  cleaning  materials  are  described  in  the  following  paragraphs. 

Phosphate-Free  Laboratory  Detergent:  A  standard  brand  of  phosphate-free  detergent  such  as 
liquinox™  or  Alconox™  was  used  as  the  standard  laboratory  detergent  for  decontaminating  field 
equipment. 

Pesticide-Grade  Solvent:  Pesticide-grade  methanol  was  used  as  a  standard  cleaning  solvent. 

Brushes:  The  use  of  brushes  with  wire-wrapped  bristle  was  avoided  due  to  contamination  from 
the  wire.  Plastic  brushes  were  used. 

1.6.4  Large  Equipment 

All  equipment  and  power  tools  used  as  non-sampling  equipment  (i.e.,  drilling  equipment,  well 
casings  and  screens,  augers,  etc.)  were  decontaminated  before  and  following  usage,  as  well  as 
prior  to  removal  from  the  site.  Procedures  for  decontamination  of  non-sampling  equipment 
followed  those  listed  in  DOE/HWP-69/R1,  Subsection  6.2.1  and  in  DOE/HWP-100,  SOP  14, 
Subsections  5.1  and  5.2.  Large  and  heavy  drilling  equipment  was  steam  cleaned.  Light  or 
small  equipment  such  as  hand  tools  were  rinsed  with  tap  water,  scrubbed  with  a  water/mild  soap 
solution,  and  steam  cleaned.  All  equipment  was  allowed  to  air  dry.  All  equipment 
decontamination  was  performed  at  the  Motor  Pool  wash  rack. 

All  drilling  and  other  non-sampling  equipment  was  handled  to  prevent  cross-contamination  in 
the  field  by  the  use  of  plastic  sheeting.  No  equipment  was  laid  directly  on  the  ground. 

AU  vehicles  used  by  M&E  or  the  subcontractor  were  washed  under  a  high  pressure  water  spray 
at  the  conclusion  of  each  field  trip.  A  thorough  interior  and  exterior  cleaning  was  performed 
at  the  conclusion  of  all  field  investigations.  This  decontamination  procedure  consisted  of  steam 
cleaning  the  exterior  of  the  vehicle  and  vacuuming  the  interior. 
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1.6.5  Small  Equipment 


Prior  to  field  use,  the  cleaning  procedures  outlined  in  this  section  were  used  by  M&E  personnel 
for  the  cleaning  of  all  sampling  equipment  that  came  in  direct  contact  with  the  sample  being 
collected.  The  QC  requirements  for  equipment  that  directly  contacts  samples,  such  as  split 
spoons,  spatulas,  etc.,  are  covered  in  DOE/HWP-69/R1,  Subsections  6.2.2  and  6.2.3;  field 
procedures  are  listed  in  DOE/HWP-100,  SOP  14,  Section  5.3. 

1.7  Collection  of  Field  Quality  Control  Samples 

During  each  sampling  episode,  a  number  of  QC  samples  were  collected  and  submitted  for 
laboratory  analysis.  The  number  and  frequency  of  the  QC  sample  collection  was  determined  by 
the  individual  project  requirements  and  was  outlined  in  the  Quality  Assurance  Project  Plan 
(QAPP)  in  accordance  with  Guidelines  given  in  DOE/HWP-69/R1,  Section  5,  Table  5.1.  A  list 
of  QC  samples  collected  along  with  a  brief  description  of  each  sample  type  is  outlined  in  the 
following  sections. 

1.7.1  Source  Water 

A  source  water  blank  was  collected  from  the  tap  water  source  at  the  Base  prior  to  the 
performance  of  screening  activities  and  confirmation  and  delineation  activities,  respectively.  The 
analysis  of  these  blanks  served  to  document  the  cleanliness  of  water  used  in  the  initial  rinse  of 
drilling  and  sampling  equipment.  The  source  water  blanks  were  analyzed  for  VCXTs,  SVCXIs, 
priority  pollutants  metals,  and  PCBs. 

1.7.2  Rinse  Blanks 

Equipment  rinseate  blanks  were  collected  for  each  type  of  sampling  equipment  used  when 
devices  other  than  the  sample  bottle  itself  were  required.  The  analysis  of  these  blanks  served 
to  verify  the  cleanliness  of  the  sampling  equipment. 

Equipment  rinseate  blanks  were  comprised  of  organic-free  ASTM  Type  n  reagent  water  or 
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equivalent  which  was  placed  in  sample  containers  by  the  subcontracting  laboratory,  transported 
to  the  sample  coUection  site,  opened,  poured  into  the  sampling  device  following  equipment 
decontamination  procedures,  transferred  back  to  the  sample  botde,  and  returned  to  the  laboratory 
for  analysis.  The  equipment  rinseate  blanks  are  analyzed  for  the  same  parameters  as  the 

associated  samples. 

One  equipment  rinseate  blank  was  collected  at  a  rate  of  10  percent  per  matrix  per  event.  A 
sampling  event  is  considered  to  be  from  the  time  sampling  personnel  arrive  at  the  Base  until 
personnel  leave  for  more  than  24  hours.  A  total  of  9  equipment  rinseate  blanks  was  coUected 
during  the  Site  Investigation.  A  summary  of  the  rinse  blanks  and  associated  analysis  taken 
during  the  field  sampling  event  and  their  site  locations  is  listed  in  Table  1-1. 


TABLE  1-1 

SUMMARY  OF  RINSE  BLANKS  DURING  SI 

130th  AIRLUT  GROUP  -  WVANG 

Sample 

Date 

Sample 

Number 

Sample 

Location 

Analyses  || 

VOCs 

SVOCs 

PCBs 

PPM 

13-Dec-94 

WV2EB01 

WV2SE01 

X 

X 

X 

X 

16-Dec-94 

WV1EB02 

WV1HA0601 

X 

X 

X 

17-Dec-94 

WV1EB03 

WVIHAIOOI 

X 

X 

X 

18-Dec-94 

WV2EB04 

WV2HA0102 

X 

X 

X 

X 

20-Dec-94 

WV3EB05^ 

WV3HA0101 

X 

X 

X 

X 

14-Apr-95 

WVBEB05 

WV4SB0101 

X 

X 

X 

X 

16-Apr-95 

WB1EB07 

WVlHAllOl 

X 

X 

X 

18-Apr-95 

WV2EB06 

WV2SB0201 

X 

X 

X 

X 

28-Apr-95 

WVBEB07 

WVBMWIOI 

X 

X 

X 

X  1 
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1.7.3  Field  Duplicates 


Field  duplicates  are  defined  as  two  samples  collected  independently  of  each  other  at  a  sampling 
location  during  a  single  episode  of  sampling.  Analysis  of  these  duplicates  provides  statistical 
information  relating  to  sample  variability  and  serves  as  a  check  on  the  precision  of  any  sample 
collection  method. 

Field  procedures  for  duplicate  and  split  samples  are  covered  in  DOE/HWP-100,  SOP  11.  For 
Level  C  data  quality,  field  duplicates  were  collected  at  a  frequency  of  10  percent  of  the  samples 
collected  per  matrix  per  event,  and  submitted  for  laboratory  analysis.  Field  duplicates  were 
in  such  a  manner  that  laboratory  personnel  were  not  able  to  distinguish  duplicates  from 
other  collected  samples.  A  total  of  16  field  duplicates  was  collected  during  the  Site 
Investigation. 

1.7.4  Matrix  Spikes/Matiix  Spike  Duplicates 

Matrix  Spikes  (MS)/Matrix  Spike  DupUcates  (MSD)  are  pairs  of  QA  samples  which  are  collected 
to  ensure  that  compound  recoveries  are  within  the  specifications  required  of  the  analysis.  These 
samples  were  collected  from  site  matrices  at  a  rate  of  1  pair  per  20  samples  per  matrix. 
MS/MSDs  were  spiked  and  analyzed  by  the  laboratory.  A  total  of  9  MS/MSD  samples  was 
collected  during  the  Site  Investigation 

1.7.5  Trip  Blanks 

Trip  blanks  were  collected  for  chemical  analysis  of  volatile  orgamcs.  The  analytical  results 
serve  as  a  baseline  measurement  of  volatile  organic  contamination  that  samples  may  be  exposed 
to  during  transport  and  laboratory  storage  prior  to  analysis. 

Trip  blanks  originated  in  the  laboratory.  They  consisted  of  organic-free  ASTM  Type  n  reagent 
water  preserved  with  hydrochloric  acid  which  was  placed  in  sample  containers  by  the 
subcontracting  laboratory,  transported  to  the  site,  handled  along  with  the  samples,  and  returned 
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to  the  laboratory  along  with  the  samples  collected  for  volatile  organic  analysis.  The  trip  blank 
containers  were  not  opened  in  the  field. 


One  trip  blank  was  included  in  each  shipping  container  for  volatile  organics  analysis,  was  stored 
in  the  laboratory  with  the  samples,  and  was  analyzed  by  the  laboratory  for  volatile  organics 
only.  A  total  of  18  trip  blanks  was  submitted  with  volatile  organic  samples  during  the  Site 
Investigation.  A  summary  of  the  trip  blanks  used  and  analyzed  during  the  field  sampling  event 
is  listed  in  Table  1-2. 


TABLE  1-2 

SUMMARY  OF  TRIP  BLANKS  DURING  SI 
laOth  AIRUFT  GROUP  -  WVANG 

COC 

Sample 

Sample 

Date 

No. 

Location 

13-Dec-94 

WVOTBOl 

WVOTAPOl 

14-Dec-94 

WV1TB02 

WVISWOI 

15-Dec-94 

WV1TB03 

WVIHAOIOI 

16-Dec-94 

WV1TB04 

WV1HA0401 

17-Dec-94 

WV1TB05 

WV1HA0901 

18-Dec-94 

WV2TB06 

WV2HA0101 

20-Dec-94 

WV3TB07 

WV3HA0301 

ll-Apr-95 

WV0TB08 

WV0TAP02 

12-Apr-95 

WV3TB09 

WV3SB0101 

13-Apr-95 

WVBTBIO 

WVBSB0201 

14- Apr-95 

WV4TB11 

WV4SB0301 

1  15-Apr-95 

WV5TB12 

WV5SB0301 

1  16-Apr-95 

WV1TB13 

WVlHAllOl 

17-Apr-95 

WV2TBI4 

WV2SB0301 

18-Apr-95 

WV2TB15 

WV2SB0201 

19-Apr-95 

WV5TB16 

WV5SB0402 

27-Apr-95 

TB427 

WVBMWIOI 

2-Jun-95 

Trip  Blank 

WVBMW103 
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1.7.6  Sample  Preservation 


All  field  samples  were  preserved  according  to  requirements  in  the  Sampling  and  Analysis  Plan. 
Soil  samples  were  placed  in  a  cooler  with  ice  immediately  after  collection,  then  returned  to  the 
field  trailer  for  refrigeration  prior  to  shipment  to  the  laboratory.  All  water  samples  received 
both  chemical  (as  aq)propriate)  and  thermal  preservation.  Sample  preservatives  were  received 
from  the  laboratory  and  stored  in  the  field  traUer.  The  appropriate  preservative  vials  were 
assembled  each  day,  packed  in  plastic  bags  and  kept  on  ice  until  needed  in  the  field.  Samples 
requiring  chemical  preservation  were  preserved  as  shown  in  Table  1-3. 


.  TABLE  1-3 

SAMPLING  PARAMETERS,  CONTAINERS,  AND  PRESERVATION 
REQUIREMENTS  FOR  SAMPLES  COLLECTED  AT  130TH  AIRLIFT  GROUP  WVANG 

PARAMETER 

CONTAINER 

PRESERVATIVE'^ 

HOLDING  TIME 

AQUEOUS  SAMPLES 

PCBs 

Two  1  liter  amber  glass 
jars  with  Teflori™-lined 

Ud 

Cool,  4“C 

7  days  from  collection  until 
extraction,  analysis  within  40 
days  of  extraction 

Volatile  Organics 

ffi 

Three  40-ml  glass  vials 
with  Teflon™-lined  lid 

HCl  to  pH  <2 

Cool,  4*C 

14  days  from  collection 

Semi-volatile 

Organics 

Two  1  liter  amber  glass 
jars  with  Teflori™-lined 
lid 

Cool,  4®C 

7  days  from  collection  to 
extraction,  analysis  w/in  40 
days  of  extraction 

Dissolved  Metals 
(filtered) 

1-liter  polyethylene 
bottle 

HNOjtopH  <2 
Cool,  4X 

6  months  (28  days  from 
collection  for  Hg) 

Total  Metals 
(unfiltered) 

1-liter  polyethylene 
bottle 

HNOj  to  pH  <2 
Cool,  4“C 

6  months  (28  days  from 
collection  for  I^) 

CONTINUED  ...  1 

A-18 


TABLE  1-3 

SAMPLING  PARAMETERS,  CONTAINERS,  AND  PRESERVATION 
requirements  IOR  SAMPLES  COLLECTED  AT  130TH  AIRLIFT  GROUP  WVANG 


PARAMETER 


CONTAINER 


PRESERVATIVE® 


HOLDING  TIME 


SOIL  AND  SEDIMENT  SAMPLES 


Volatile  Organics  Two  40-ml  glass  vials  Cool,  4®C 


PCBs 


Semi-volatile 

Organics 


Total  Metals 


Soil  Moisture 
Content 


or  one  125-ml  glass  jar 
with  Teflon”-lined  lid 


250  ml  glass  jar  with  Cool,  4®C 
Teflon™-lined  lid 


250-ml  glass  jar  with  Cool,  4®C 
Teflon™-lined  lid 


250-ml  glass  jar  Cool,  4°C 


Polyethylene  or  glass  Cool,  4®C 


14  days  from  collection 


14  days  from  collection  to 
extraction,  analysis  w/in  40 
days  of  extraction 


14  days  from  collection  to 
extraction,  analysis  w/in  40 
days  of  extraction 


6  months  (28  days  from 
collection  for  Hg) 


CUTTINGS  FROM  SOIL  BORING  INSTALLATION 


TCLP  Metals  500-ml,  amber  glass  jar  Cool,  4‘’C 


TCLP 

Pesticides/PCBs 


TCLP  Volatile 
Organics  ® 


TCLP  Semi¬ 
volatile  Organics 


5(X)-ml,  amber  glass  jar  Cool,  4‘’C 


Four  40-mil  glass  vials 
or  one  125-ml  glass  jar 
with  Teflori™-lined  lid 


Cool,  4"C 


500-ml  amber  glass  jar  Cool,  4°C 


180  days  (28  days  for  Hg)  from 
collection  to  TCLP  extraction, 
analysis  w/in  180  days  (28  days 
for  Hg)  of  extraction 


14  days  from  collection  to 
TCLP  extraction,  7  days  from 
TCLP  extraction  to  preparative 
extraction,  analysis  w/in  40 
days  of  preparative  extraction 


14  days  from  collection  to 
extraction,  analysis  w/in  14 
days  of  extraction 


14  days  from  collection  to 
TCLP  extraction,  7  days  from 
TCLP  extraction  to  preparative 
extraction,  analysis  w/in  40 
days  of  prqwrative  extraction 
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(1)  Sample  preservation  will  be  performed  in  the  field  immediately  upon  sample  collation.  Samples 
should  be  analyzed  as  soon  as  po5>sible  after  collection.  The  times  listed  are  the  maximum  times  that 
the  samples  may  be  held  before  analysis  and  still  be  considered  valid. 

(2)  All  samples  for  volatile  analyses  shall  be  filled  without  headspace. 


1.8  Sample  Handling  and  Shipping 

The  QC  requirements  with  regard  to  sample  handling  complied  with  DOE/HWP-69/R1,  Section 
6.3.  Following  sample  collection,  all  samples  were  brought  to  the  office  trailer  for  batching  and 
paperwork  checks.  Like  sample  types  were  matched  (i.e.,  solids,  liquids,  etc.)  with  similar 
sample  types  from  all  sample  locations.  Labels  and  log  information  were  checked  to  be  sure 
there  was  no  error  in  sample  identification.  The  samples  were  packaged  to  prevent  breakage 
and/or  leakage,  and  the  shipping  containers  were  labeled  in  accordance  with  the  Department  of 
Transportation  (DOT)  regulations  for  transport. 

The  laboratory  was  notified  by  telephone  of  each  sample  shipment  along  with  the  estimated  time 
of  arrival.  All  samples  were  shipped  directly  to  the  laboratory  via  overnight  carrier.  The  field 
team  transported  the  packages  to  the  shipping  office.  For  each  sample  shipment  an  overnight 
airbill  was  properly  completed.  All  environmental  samples  collected  were  treated  as  non- 
hazardous  aqueous  liquids  and  non-hazardous  soil. 

The  QC  requirements  for  shipping  are  addressed  in  DOE/HWP-69/R1,  Section  6.4.  Because 
of  the  non-hazardous  nature  of  the  collected  samples,  packaging  and  shipping  criteria  were 
designed  only  to  maintain  chain-of-custody  protocols  as  well  as  to  prevent  breakage  of  the 
sample  containers.  The  packaging  and  shipping  procedures  were  as  follows: 

•  A  layer  of  cushioning  material  was  placed  in  the  bottom  of  the  watotight, 
insulated  metal  or  equivalent  strength  plastic  shipping  containers. 

•  The  properly  labeled  and  secured  glass  sample  bottles  and  purgeable  vials  were 
wrapped  with  plastic  bubble  wrap.  The  wrapped  containers  were  placed  into 
watertight  zip  lock  bags  and  the  bags  closed. 
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The  sample  bottles  were  placed  (top  side  up)  into  the  shipping  container  arranging 
the  bottles  so  that  the  glass  bottles  wmc  surrounded  by  plastic  bottles. 

Using  the  necessary  packing  material,  the  sample  bottles  were  packed  to  ensure 
that  Aey  did  not  sMft  during  transport. 

Any  void  ^)aces  of  the  shipping  container  were  filled,  around  and  on  top  of  the 
camplft  bottles,  with  ice  cubes  sealed  in  plastic  bags.  The  ice  was  of  sufficient 
quantity  to  maintain  a  sample  temperature  of  4®C. 

The  chain-of-custody  form  was  sealed  in  a  zip-lock  plastic  bag,  and  taped 
securely  to  the  inside  of  the  shipping  container  lid. 

The  shipping  container  was  closed  and  locked.  The  drain  plug  of  the  coolmr  was 
closed  to  prevent  any  leakage  of  water  as  the  ice  packs  melted  during 
transport. 

Several  wraps  of  chain-of-custody  tape  were  placed  around  the  shipping 
containers  to  ensure  that  the  lid  remained  closed  if  the  latch  was  accidentally 
released  or  damaged  during  shipment. 

A  completed  overnight  carrier  airbill  was  placed  on  the  lid  of  the  shipping 
container.  The  name,  address,  and  telephone  number  of  the  receiving  laboratory 
and  the  return  address  and  telephone  number  of  the  shipper  was  included  on  the 
airbill  and  a  separate  label. 


2.0  LABORATORY  ANALYSES  AND  QUALITY  CONTROL 

Metcalf  &  Eddy  contracted  with  a  HAZWRAP-approved  laboratory.  National  Environmental 
Testing,  Inc.  (NET),  located  in  Bedford,  Massachusetts,  to  perform  the  required  analysis  of 
various  soil,  water,  and  sediment  samples.  This  section  discusses  the  various  stages  of  analytical 
methods,  data  management,  data  reduction,  data  validation,  quality  control  and  data  evaluation 
applied  to  the  samples  and  data  collected  during  this  Site  Investigation  (SI)* 

2.1  Analytical  Methods 

The  analytical  methods  chosen  for  this  SI  reflect  a  variety  of  contaminants  of  concern  at  each 
particular  site.  The  general  class  of  compounds  analyzed  during  this  field  investigation  included 
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the  Target  Compound  List  (TCL)  volatile  and  semivolatile  organics,  Priority  Pollutant  Metals, 
and  PCBs.  For  some  sites,  all  samples  were  not  analyzed  by  all  methods.  TCL  volatiles  and 
semivolatiles  were  analyzed  by  gas  chromatograph/mass  spectrophotometer  (GC/MS)  using 
protocols  detailed  in  the  USEPA  Contract  Laboratory  Program  (CLP).  Inorganics  were  analyzed 
by  Inductively  Coupled  Plasma  (ICP)  and  Graphite  Furnace  Atomic  Absorption  (GFAA).  PCBs 
were  analyzed  by  Gas  Chromatogrs^hy  using  a  Electron  Ci5)ture  Detector  (ECD),  which  is 
specific  for  organochlorine  compounds.  Table  2-1  lists  the  analytical  methods  used.  These 
methods  were  required  to  meet  HAZWRAP  analytical  requirements. 

2.1.1  Reporting  Limits 

Reporting  limits  or  Contract  Required  Quantitation  Limits  (CRQL)  are  established  for  each 
potential  contaminant  and  are  based  on  technically  achievable  concentration  levels  and  the  CLP 
CRQL.  Tables  2-2, 2-3, 2-4  and  2-5  list  the  individual  parameters  analyzed  by  compound  class 
and  their  reporting  limits  or  CRQL  for  water  and  soil  results  presented  in  this  site  investigation 
report. 
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TABLE  2-1 

STANDARD  ANALYTICAL  METHODS 

Method 

Analysis  Water  Soil/Sedlments 

TCL  VolatUe  Organics  CLP  (10/92)  _ CLP  (3/90) 

TCL  SemivolatUe  Organics  CLP  (3/90)  CLP  (3/90) 

Polychlorinated  biphenyls  CLP  (3/90)  CLP  (3/90) 


Priority  Pollutant  Metals  CLP  (OLM01.9)  CLP  (OLM01.9) 


USEPA  Method  Reference 

E  -  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA-600/4/79-020,  March,  1983. 
CLP-  Contract  Laboratory  Program,  3/90  Statement  of  Work  for  Multi-media/multi¬ 
concentration,  USEPA,  OLMOl.O.  _ 
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r  TABLE  2-2 

CONTRACT  REQUIRED  QUANTITATION  LIMITS 


FOR  VOLATILE 


Compound 

Chloromethane 
Bromomethane 
Vinyl  Chloride 
Chloroetbane 
Methylene  Chloride 
Acetone 

Carbon  Disulfide 
1,  1-Dichloroethene 

1.1- Oichloroethane 

1.2- dichloroethene  (total) 
Chloroform 

1 .2- Dichloroethane 
2-Butanone 

1,1, 1-Trichloroethane 
Carbon  Tetrachloride 
Bromodichloromethane 
1,  -Dichloropropane 
cis- 1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
"  1,1,2-Trichloroethane 
Benzene 

Trans- 1 ,3-Dichloropropene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1.1 .2.2- Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Total  Xylenes 

1 .2- Dibromo-3-chloropropane 
1 ,4-Dichlorobenzene 

1 .2- Dichlorobenzene 

1 .3- Dichlorobenzene 


ORGANIC  COMPOUNDS 


Quantitation  Umlt  * 


Water  /tg/L 

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 

1 

1 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Soil 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

NA 

NA 

NA 

NA 


*  CRQL  for  Water  Analysis  Only,  using  CLP  SOW  -10/92,  Superfund  low  concentrations  for  analysis  of  water. 
NA  -  Not  Analyzed 


TABLE  2-3 

CONTRACT  REQUIRED  QUANTITATION  LIMITS 
S  ffiNO^ATILE  ORGANIC  COMPOUNDS 


Quantitation  Limit 


Compound 


Phenol 

bi^-Chloroethyl)Ether 

2-<^orophenol 

1 .3- Dichloroben2eoe 

1 .4- Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Mediylphenol 
2,2’-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 

2.4- Dimethylphenol 
bis(2-Chloroethoethoxy)Methane 

2.4- Dichlorophenol 

1 .2.4- Trichlorobenzene 
Nwhthalene 
4-<^oroaniline 
Hexachlorobutadi^e 
4-Chloro-3-Methylphenol 
2-Methylni^hthal^e 
Hexachlorocyclopentadiene 
2,4,60Trichloropnenol 

2.4.5- Trichlorophenol 
2-Cliloronaphthaiene 
2-Nitroanilme 
Dimethyl  Phthalate 


Watar  pg/L 


2 .6- Dinitrotoluene 

3- Nitroaniline 
Acenaphthene 

2.4- Dmitrophenol 

4- Nitrophenol 
Dibenzofuran 

2.4- Dinitrotoluene 
Diethylphthalate 
4-Chlorophenol-phenylether 
Fluorene 
4-Nitroamline 

4.6- Dinitro-2-Methylphenol 
N-Nitrosodiphenylamme(l) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthiene 
Anthracaie 

Carbazole 

Di-n-BuWlphthalate 

Fluorantnene 

Pyrene 

Bu^lbenzylphthalate 
3 ,  .3 ’-Dicmoroboizidine 
B€mzo(a)Anthracene 
Chrysene 

bis(l-£thylhexyl)Phthalate 

Di-n-OctylPhthalate 

Ba[izo(b)rluoranthene 


Dibenzb(a,l] 

Benzo(£.h.i 
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TABLE  2-4 

REPORTING  LIMITS  FOR  PCBs 


Compound 


PCBs  (AROCHLORS): 


Water  /tg/L 


Reporting  Limit 


Soil  f(g/kg 


Antimony 

Arsenic 

Berillium 

Cadmium 

Chromium 

Copper 

Le^ 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 


TABLE  2-5 

QUANTITATION  LIMITS  FOR  INORGANIC  COMPOUNDS 


Compound 


Quantitation  Limit 

Water  /ig/L 

Soil  mg/kg 

25 

6 

2 

10 

1 

5 

3 

5 

6 

10 

3 

25 

2 

3 

0.2 

0.2 

15 

40 

2 

0.5 

3 

10 

2 

0.2 

5 

15 

2  Jt  Data  Management 


A  sample  coding  system  was  applied  to  all  environmental  samples  collected  during  the  sampling 
procedures.  Sample  designations  indicate  the  site  location,  site  identifier,  sample  collection 
technique/matrix,  sample  location,  and  number  of  samples  collected  at  each  location. 

2.2.1  Sample  Designation 

An  example  of  the  sample  designation  format  used  is  depicted  below: 

FIELD  SAMPLE  DESIGNATION 


mi  HA  QL  Ql 

1  2  3  4  5 


IDENTIHCATION  KEY 

1  -  Site  Location 

WV  =  West  Virginia  Air  National  Guard 

2  -  Site  Identifier 

B  =  Background 
1  =  Site  n 


3  -  Sample  Collection  Technique  /  Matrix 

HA  =  Hand  Auger 
MW  =  Monitoring  Well 
SB  =  Soil  Boring 
SE  =  Sediment 
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SW  =  Surface  Water 
TAP  =  Ta^)  Water 
EB  =  Equipment  Blank 
TB  =  Trip  Blank 

4  -  Sample  Location 

01,  02,  03  .... 

5  -  Number  of  Samples  Collected  at  Location 

01,  02,  03  .... 

Quality  control  samples  such  as  trip  blanks  and  equipment  blanks  have  numeric  designations 
following  the  sample  collection  techmque/ matrix  designators.  Each  of  these  particular  samples 
was  numbered  consecutively  as  it  was  obtained  and  corresponds  to  individual  coolers,  sample 
matrices  or  sample  technique. 

Duplicate  samples  were  assigned  a  number  beginning  with  50  and  were  numbered  consecutively 
as  they  were  collected  to  ensure  discrete  sample  identity.  Field  duplicates  were  logged  into  the 
field  notebooks  along  with  the  corresponding  field  sample. 

2.2.2  Chronology  of  Sample  Collection 


All  environmental  samples  were  collected  in  a  logical  sequence  as  determined  in  the  initial 
sampling  schedule.  This  logic  was  based  on  sampling  method,  expected  level  of  contamination, 
site  accessibility  and  weather  conditions.  Table  2-6  Usts  the  environmental  field  samples  and 
associated  quality  control  samples  collected  during  the  field  investigation  and  the  analyses 
required  for  each. 

2.3  Data  Reduction 
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CHRONOLOGY  OF  SAMPLE  COLLECTION 
West  Virginia  Air  National  Guard  -  Yeager  Airport 
Charleston,  West  Virginia 
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CHRONOLOGY  OF  SAMPLE  COLLECTION 
West  Virginia  Air  National  Guard  —  Yeager  Airport 
Charleston,  West  Virginia 


TC 

TCLP 

1311 

■T 

Priority  Pollutant  Metalsf 

■o 

0) 

> 

0 

cn 

(0 

Q 

Total  1 

X  xxxxxxxxx  xxxxxxx  XXXXXX  X  X 

PCBs  1 

CLP 

X  xxxxxxxxx  xxxxxxx  XXXXXX  X  X 

svoc 

CLP 

X  xxxxxxxxx  xxxxxxx  XXXXXX  X  X 

VOC 

CLP 

X  xxxxxxxxx  xxxxxxxx  xxxxxxx  XXX 

Report 

Date 

05/26/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

01/25/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/26/95 

05/25/95 

Ship 

Date 

12/18/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

1 2/1 9/94 
12/19/94 
12/19/94 

12/20/94 

12/20/94 

12/20/94 

12/20/94 

12/20/94 

1 2/20/94 
12/20/94 
12/20/94 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/12/95 
4/12/95 
4/1 2/95 

Sample 

Date 

12/18/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/19/94 

12/20/94 

12/20/94 

12/20/94 

12/20/94 

1 2/20/94 
12/20/94 
12/20/94 
12/20/94 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/11/95 

4/12/95 

4/12/95 

4/12/95 

QA/QC 

Sample 

HA/EB 

HA/D  UP 

TB 

HA/EB 

MS 

MSD 

HA/DUP 

TB 

TAP 

MS 

MSD 

DUP 

TB 

Sample 

Matrix 

Dl 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Dl 

Dl 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Dl 

Water 

Water 

Water 

Water 

Water 

Water 

Water 
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CHRONOLOGY  OF  SAMPLE  COLLECTION 
West  Virginia  Air  National  Guard  -  Yeager  Airport 
Charleston,  West  Virginia 


01 

X  X 

TCLP 

1311 

xxxxxxxx 

itant  Metals 
Dissolved 

Priority  Pollt 
Total  T 

xxxxx  xxxxxxx  xxxx 

—I — 

xxxxx  xxxxx  xxxx 

svoc 

CLP 

xxxxx  xxxxx  xxxx 

VOC 

CLP 

xxxxxx  xxxxxx  xxxxx 

Report 

Date 

06/01/95 

06/01/95 

06/01/95 

06/01/95 

06/01/95 

06/01/95 

06/07/95 

06/07/95 

06/07/95 

06/07/95 

06/07/95 

06/07/95 

06/03/95 

06/03/95 

07/11/95 

07/11/95 

07/11/95 

07/11/95 

07/11/95 

Ship 

Date 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/1 9/95 
4/19/95 
4/19/95 
4/1 9/95 
4/1 9/95 
4/19/95 
4/19/95 
4/19/95 

04/28/95 

04/28/95 

04/28/95 

04/28/95 

04/28/95 

04/28/95 

04/28/95 

04/28/95 

06/02/95 

06/02/95 

06/02/95 

06/02/95 

06/02/95 

Sample 

Date 

4/19/95 
4/1 9/95 
4/19/95 
4/19/95 
4/19/95 
4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

4/19/95 

04/26/95 

04/27/95 

04/27/95 

04/27/95 

04/27/95 

04/27/95 

04/27/95 

04/27/95 

06/02/95 

06/02/95 

06/02/95 

06/02/95 

06/02/95 

QA/QC 

Sample 

TB 

TB 

EB 

MS 

MSD 

DUP 

Dissolved 

Dissolved 

TB 

MS 

MSD 

Sample 

Matrix 

Dl 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Sediment 

Water 

Water 

01 

Dl 

Water 

Water 

Water 

Water 

Water 

Water 

Dl 

Water 

Water 

Water 

Water 

1 

1377 

1377 

1377 

1377 

1377 

1377 

1389 

1389 

1389 

1389 

1389 

1389 

1390 

1390 

1437 

1437 

1437 

1437 

1437 

c 

c 

0 

a> 

a  S 

M 

w  3 

WV5-TB16 

WV5-SB0402 

WV5-SB0403 

WV5-SB0501 

WV5-SB0502 

WV5-SB0503 

WVB-SC01 

WV2-SC01 

WV3-SC01 

WV4-SC01 

WV5-SC01 

WV0-DS01 

WV0-DW01 

WV0-DW02 

TB-427 

WVB-EB07 

WVBMW01 

WVBMW01MS 

WVBMW01MSD 

WVB66 

DMW01 

DMWB66 

TRIPBLANK 

WVBMW102 

WVBMW102MS 

WVBMW102MSD 

WVBMW103 
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Analytical  data  was  received  from  the  laboratory  in  both  hard  copy  and  diskette  format.  A 
Level  C  package  was  the  required  deliverable  used  for  data  validation  activities.  The  hard  copy 
package  contained  all  the  necessary  information,  chromatograms,  QC  information,  chain-of- 
custody  forms  and  qjecific  tracking  documentation  required  for  data  validation.  In  addition,  a 
diskette  containing  analytical  results,  arranged  by  analytical  method  and  sample  delivery  group 
(SDG)  was  provided  for  each  sample  analyzed.  The  Laboratory  Information  Management 
System  (LIMS)  generates  the  data  through  Formaster,  a  software  program  supplied  by  USEPA 
and  modified  by  the  laboratory  for  use  in  their  own  data  management  systems.  This  information 
is  then  converted  to  a  format  which  is  imported  into  a  Lotus  file.  The  analytical  data  summaries 
provided  in  Section  4  of  the  report  have  been  prepared  by  M«feE  using  the  converted  laboratory 
file.  This  file  is  modified  slightly  to  eliminate  redundancy  and  to  allow  for  inclusion  of 
additional  flagging  codes  assigned  during  data  validation. 

2.4  Data  Validation 

To  comply  with  HAZWRAP  quality  assurance  and  quality  control  requirements,  all  analytical 
data  were  evaluated.  Evaluation  and  validation  of  field  data  included  equipment  rinsates,  field 
blanks,  trip  blanks,  sample  duplicates,  MS/MSD  samples  and  internal  laboratory  quality  control 
results  to  assess  the  quality  of  field  sampling  and  laboratory  methods.  HAZWRAP  Level  C 
validation  guidelines  were  used  to  validate  the  precision  and  accuracy  of  all  environmental 
measurement  data  generated  for  this  SI.  The  protocols  for  data  validation  of  analytical  data 
followed  the  requirements  detailed  in  the  HAZWRAP  document  DOE/HWP-65/R1,  July  1990. 

2.4.1  Data  Qualifiers 

The  data  validation  process  performed  by  M&E  required  use  of  data  qualifiers.  In  addition, 
CLP  protocols  require  the  use  of  flagging  codes  which  are  ^iplied  by  the  laboratory  to  the 
analytical  results.  These  codes  indicate  any  problems  encountered  during  the  analysis  of 
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individual  samples.  These  flags  are  indicated  in  the  analytical  data  summary  results  for  each 
compound  analyzed.  An  example  of  a  flag  applied  by  the  laboratory  is  the  ”B”  flag  which 
indicates  that  the  analyte  detected  may  also  have  been  detected  in  the  method  blank  as  well  as 
the  sample. 

An  additional  data  qualifier  is  applied  as  a  result  of  M&E  data  validation  and  is  also  listed  in 
the  data  summary  results  in  a  separate  column.  These  data  qualifiers  indicate  data  useability 
based  on  a  complete  validation  of  all  analytical  method  protocols  and  field  quality  control 
sample  evaluation.  The  following  data  qualiAers  were  applied  to  analytical  data  as  a  result  of 
validation: 

U  -  The  compound  was  analyzed  for  but  not  detected  and  the  associated  result  is  the  sample 
quantitation  limit. 

J  -  The  associated  numerical  value  is  an  estimated  quantity,  analytical  results  are  useable  but 
with  some  reservation. 

R  -  The  data  are  unusable,  compound  may  or  may  not  be  present.  Resampling  and  reanalysis 
is  necessary  for  verification. 

UJ  -  The  compound  was  analyzed  for,  but  was  not  detected  and  the  analytical  quantitation  limit 
is  an  estimated  quantity. 


2.4.2  Data  Validation  Summary 

Validation  for  volatiles  (VOC),  semivolatiles  (SVOC),  polychlorinated  biphenyls  (PCBs),  and 
metals  were  completed  according  to  the  requirements  outlined  in  the  HAZWRAP  document 
DOE/HWP-65/R1,  July  1990.  Table  2-6  lists  the  number  of  field  samples,  QC  samples,  and 
the  analyses  performed  for  this  SI. 
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Several  non-detect  sample  results  were  qualified  as  estimated  (UJ)  because  the  contaminants 
detected  were  not  ten  times  greater  than  the  amount  in  the  associated  blanks.  Acetone  was 
qualified  as  imdetected  (U)  for  twenty  soil  samples  because  it  was  present  in  an  associated  blank. 
In  addition,  acetone  was  qualified  as  estimated  (J)  for  one  water  and  two  soil  samples  and 
qualified  as  rejected  (R)  for  two  water  samples  and  seventeen  blanks  because  the  initial  and/or 
continuing  calibration  was  outside  of  QC  limits.  2-Butanone  was  qualified  as  estimated  (J)  for 
two  water  samples  and  qualified  as  rejected  (R)  in  five  water  samples  and  seventeen  blanks 
because  the  initial  and/or  continuing  calibration  was  outside  of  QC  limits.  2-Hexanone  was 
qualified  as  rejected  (R)  in  one  water  sample  and  six  blanks  because  the  initial  and/or  continuing 
calibration  was  outside  of  QC  limits.  Methylene  chloride  was  qualified  as  undetected  (U)  for 
thirty  soil,  five  sediment  and  two  water  samples  because  it  was  present  in  an  associated  blank. 
1,2-Dichlorobenzene  and  toluene  were  qualified  as  undetected  (U)  for  one  water  sample  and  1,4- 
dichlorobenzene  was  qualified  as  undetected  (U)  for  two  water  samples  because  they  were  also 
present  in  an  associated  blank. 

Semivolatiles 

Several  non-detect  sample  results  were  qualified  as  estimated  (UJ)  because  the  contaminants 
detected  were  not  ten  times  greater  than  the  amount  in  the  associated  blanks.  Bis(2- 
Ethylhexyl)phthalate  was  qualified  as  undetected  (U)  for  eleven  soil  and  one  water  sample  and 
di-n-butylphthalate  was  qualified  as  undetected  (U)  for  nine  soil  samples  because  they  were 
present  in  an  associated  blank.  2,4-Dinitrophenol  was  qualified  as  rejected  (R)  for  two  water 
samples  and  2,2’-oxybis(l-chloropropane)  was  qualified  as  rejected  (R)  for  one  soil,  one  water 
sample  and  one  blank  because  the  initial  and/or  continuing  calibration  was  outside  QC  limits. 
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All  but  two  samples  contained  non-detected  compounds  and  no  qualifications  were  required  on 
any  of  these  samples. 

Metals 

Several  non-detect  sample  results  were  qualified  as  estimated  (UJ)  because  the  contaminants 
detected  were  not  five  times  greater  than  the  amount  in  the  associated  blanks.  Several  results 
for  beryllium,  lead,  selenium  and  thallium  were  qualiHed  as  estimated  (J)  because  the  associated 
matrix  spike  recoveries  were  greater  than  30%  but  less  than  75%.  Several  results  for  arsenic 
and  silver  were  qualified  as  rejected  (R)  because  the  associated  matrix  spike  recoveries  were  less 
than  30% .  If  the  sample  results  for  antimony  and  arsenic  were  not  qualified  as  rejected  (R)  due 
to  the  associated  matrix  spike  recoveries  being  less  than  30%,  they  were  qualified  as  estimated 
(J)  because  their  matrix  spike  recoveries  were  greater  than  30%  but  less  than  75%.  In  a  few 
cases,  cadmium  was  qualified  as  estimated  because  it  was  present  in  the  associated  blank  or  the 
duplicate  RPD  was  outside  of  QC  limits.  Lead  and  thallium  were  infrequently  qualified  as  (J) 
because  the  associated  post  digestion  spike  was  outside  of  QC  limits.  In  the  water  samples,  the 
analytes  copper,  silver  and  zinc  were  qualified  as  estimated  (J)  because  they  were  present  in  the 
method  blank.  In  the  dissolved  water  samples,  arsenic,  lead  and  thallium  were  qualified  as 
estimated  (J)  because  the  associated  post  digestion  spike  was  outside  of  QC  limits.  In  a  few 
instances  mercury  was  qualified  as  estimated  (J)  because  the  associated  matrix  spike  recoveries 
were  greater  than  125%. 

2.5  Quality  Control  Summary 

A  summary  of  the  number  and  type  of  sample  analyses  and  validation  is  presented  in  Table  2-6, 
Data  validation  is  discussed  in  Section  2.6. 
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A  discussion  of  the  analytical  results  of  the  field  quaUty  control  samples  are  discussed  in  Section 
2.5.4  along  with  the  results  of  the  individual  field  samples  for  each  site. 

2.5.1  Trip  Blanks 


Each  cooler  with  volatile  organics  samples  was  shipped  to  the  laboratory  with  a  trip  blank. 
These  samples  were  analyzed  for  the  same  VOCs  as  the  field  samples  and  evaluated  for  potential 
volatile  organic  contamination  from  external  sources. 

Seventeen  trip  blanks  were  analyzed  for  VOCs  by  CLP  protocols.  Acetone  was  present  in  ten 
of  the  trip  blanks  at  or  above  the  detection  limit  and  was  also  found  in  two  of  the  associated 
method  blanks.  Methylene  chloride  was  present  in  every  trip  blank  (ten  of  which  were  at  or 
above  the  detection  limit)  and  was  also  found  in  nine  of  the  associated  method  blanks. 
2-Butanone,  1,2-dibromoethane,  1,2-dichlorobenzene,  1,4-dichlorobenzene,  toluene  and  1,1,2- 
trichloroethane  were  also  detected  in  the  trip  blanks.  All  of  these  results  were  reported  below 
the  detection  Umit  and  were  quahfied  as  estimated.  A  summary  of  the  constituents  detected 

in  the  trip  blanks  is  listed  in  Table  2-7. 

2.5.2  Rinse  Blanks 

Equipment  rinse  blanks  were  coUected  after  decontamination  of  sampUng  equipment  and  before 
sample  collection,  when  devices  other  than  sample  bottles  were  required.  Nine  equipment  rinse 
blanks  were  analyzed  for  the  same  constituents  as  the  field  samples.  Acetone  was  present  in 
three  of  the  rinse  blanks  above  the  detection  Umit.  Methylene  chloride,  a  common  laboratory 
contaminant,  was  present  in  every  equipment  rinse  blank  except  WV2EB04  and  aU  results  were 
reported  below  the  detection  Umit. 
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TABLE  2-7 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS 
West  Virginia  Air  National  Guard 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  BACKGROUND  TRIP  BLANKS 


SAMPLE  ID 

SAMPLE  DATE 

MATRIX 

UNITS 

TRIPBLANK 

06/02/95 

Dt 

ug/L 

TB427 

04/27/95 

Dl 

ug/L 

VOLATILE  ORGANICS 

1 .2-Dibromoethane 

0.1  BJ 

Methylene  chloride 

3  B 

0.6  BJ 

Toluene 

0.2  J 

1 .1 .2-Trichloroethane 

0.2B  J 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #0 


SAMPLE  ID  j 

WV0-TB01 

WV0TB08 

SAMPLE  DATE 

12/13/94 

04/11/95 

MATRIX 

Dl 

Dl 

UNITS 

ug/L 

ug/L _ 

VOLATILE  ORGANICS 

Acetone 

1  J 

2  J 

2-Butanone 

1  J 

Methvlene  chloride 

0.5  BJ 

3  B 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #1 


SAMPLE  ID 

SAMPLE  DATE 

MATRIX 

UNITS 

WV1TB02  WV1TB03  yWlTB04  WV1TB05  WYtTBIS 

12/14/94  12/18/84  12/16/94  12/17/94  04/16/95 

01  Dl  Dt  Dl  Dl 

uaA.  ug/L  ug/L  ug/L  uglL^^ 

VOLATILE  ORGANICS 

Acetone 

2-Butanone 

1. 2- Dibromoethane 

1.2-  Dichlorobenzene 

1 ,4-Dichloroberuene 

Methylene  chloride 

4  J 

4  J 

0.2  J 

0.1  J 

0.2  J 

0.4  BJ  0.4  BJ  0.4  J  0.5  J  3  B 

(  )  -  WHERE  RESULT  IS  BLANK  THE  CONSTIUENT  IS  NOT  DETECTED 
B  -  ANALYTE  FOUND  IN  THE  ASSOCIATED  BLANK  AS  WELL  AS  THE  SAMPLE 
J  -  RESULT  ESTIMATED 
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TABLE  2-7  (Cont.) 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #2 


|8AMPIJE  ID 

WV2TB06 

WV2TB14 

WV2TB15 

3AUPLE  DATE 

12/18/94 

04/17/95 

04/18/95 

UATRIX 

Dl 

Df 

01. 

UNITS 

wqA. 

-  «9/L  _ 

ugA. 

VOLATILE  ORGANICS 

Ae«ton« 

4  J 

3  J 

M«thvl«n«  chloride 

0.8  J 

3 

3  B 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #3 


SAMPLE  ID 

WV3TB07 

WV3TB00 

WV3TB10 

SAMPLE  DATE 

12/20/04 

.04/12/05 

■  04/13/05 

MATRIX 

01 

Dl 

■  /'Df.':  ■ 

UNITS 

ua/L 

ug/L 

U9/t 

VOLATILE  ORGANICS 

Ac«ton« 

3  BJ 

3  BJ 

2-Butanon« 

1  BJ 

1  J 

1  BJ 

Methvlene  chloride 

0.7  BJ 

3 

3  J 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #4 


SAMPLE  ID 

WV4TB11 

SAMPLE  DATE 

04/14/05 

-MATRIX  "  . 

UNITS  • 

ug/L 

1 

VOLATILE  ORGANICS 

Acetone 

3  J 

Methviene  chloride  1 

2  J 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  TRIP  BLANKS  AT  SITE  #5 


SAMPLE  ID 

SAMPLE  DAT^ 

MATRIX 

UNITS 

WV5TB12  \«V5TB16 

04/15/95  04/19/95 

■  ■v;:di..  ■■  .di  ": 

Jiijg/L  ug/L 

VOLATILE  ORGANICS 

Acetone  , 

2-Butanone 

Methylene  chloride  1 

4  J  1  J 

1  J 

3  3  B 

(  )  -  WHERE  RESULT  IS  BLANK  THE  CONSTIUENT  IS  NOT  DETECTED 
B  -  ANALYTE  FOUND  IN  THE  ASSOCIATED  BLANK  AS  WELL  AS  THE  SAMPLE 
J  -  RESULT  ESTIMATED 
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Equipment  rinse  blank  WV2EB01,  the  only  rinse  blank  associated  with  the  source  water, 
contained  trihalomethanes.  2-Butanone,  carixin  disulfide  and  1,2-  dichlorobenzene  v/eit  also 
detected  in  the  rinse  blanks.  All  of  these  results  were  rqmrted  below  the  detection  limit  and 
were  qualified  as  estimated.  The  common  semivoladle  contaminant  bis(2-ethylhexyl)phthalate 
was  present  in  rinse  blank  WV2EB01  and  all  of  its  associated  sedimoit  samples.  All  of  these 
results  were  reported  below  the  detection  limit,  with  the  exertion  of  WV2SE02  (0.97  mg/kg). 

Nitrobenzene  was  present,  below  the  detection  limit,  in  the  background  rinse  blank  WVBEB05 
and  in  WV1EB07  and  both  were  qualified  as  estimated.  Nitrobenzene  was  not  detected  in  any 
other  samples  or  blanks.  PCBs  were  not  detected  in  any  of  the  rinse  blanks. 

Metals  were  present  in  at  least  one  rinse  blank  from  each  site.  Cadmium,  copper,  lead,  mercury, 
silver  and  zinc  were  detected,  however,  in  each  instance  the  metals  were  found  in  the  associated 
method  blanks  or  reported  below  the  detection  limit  and  were  qualified  as  estimated.  A 
summary  of  the  constituents  detected  in  the  rinse  blanks  is  listed  in  Table  2-8. 

2.5.3  Source  Water  Blanks 

One  source  water  blank  was  analyzed  for  the  same  constituents  as  the  field  samples. 

Acetone,  2-butanone,  methylene  chloride  and  trihalomethanes  were  present  in  this  blank.  All 
results  were  reported  below  the  detection  limit  and  qualified  as  estimated.  A  summary  of 
constituents  detected  in  the  source  water  blanks  is  listed  in  Table  2-9. 

2.5.4  Field  Duplicates 

Fifteen  field  duplicates  were  collected  and  analyzed  for  the  same  constituents  as  the  field 
samples.  Three  field  duplicates  were  collected  with  the  water  samples,  one  for  sediment  samples 
and  eleven  field  duplicates  were  collected  for  soil  samples. 
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TABLE  2-8 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  RINSE  BLANKS 
West  Virginia  Air  National  Guard 


•UUMARY  OF  eONSTITVENTS  DETECTED  IN  RINSE  DLANKS  IN  BACKOROUND  lOCATIONS 


•AMPLE  . 

WVBEBdS 

WVBEBOT 

•AIIFtEOATE 

04/M/BS 

MATRIX 

ot . 

OI 

UNITS 

ttO/t 

.  :  «fl/L__  _ 

PCS  8 

u 

u 

VOLATILE  ORGANICS 

Methylene  chloride 

0.9  J 

OJ  BJ 

SEMIVOLATILE  ORGANICS 

u 

Nitrobenzene 

2  J 

PRIORITY  POLLUTANT  METALS 

u 

Cadmium 

9.9  B 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  RINSE  BLANKS  AT  SITE  #1 


SAMPLE  ID 
•AMPLE  DATE 

MATRIX  : 

UNITS 

WV1EB02 

12/17/04 

o» 

MO/L 

WVIEBOS 

12/16/04 

01 

UO/L 

WV1EB07 

04/16/09 

01 

PCBS 

NA 

NA 

NA 

VOLATILE  ORGANICS 

Acetone 

9  J 

Carbon  Dauinde 

0.1  J 

1 .2  -  D  Ichlor  oba  nzene 

0.9  J 

Methylene  chloride 

0.9  J 

0.2  J 

0.4  J 

SEMIVOLATILE  ORGANICS 

U 

U 

Nhroboftzene 

PRIORITY  POLLUTANT  METALS 

u 

U 

Lead 

2.2  J 

Silver 

9.2  J 

10  3  B 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  RINSE  BLANKS  AT  SITE  #2 


SAMPLE  ID 
•AMPLEDATE 

MATRIX 

units 

WV2EB0  f  WV2EB04  WV2EB06 

i2/tS/04  12/16/04  12/16/04 

;01  Dl  '  01 

:  ug/L _ _  .mq/L _ Hfl/U _ _ 

PCBS 

c 

c 

c 

VOLATILE  ORGANICS 

Acetone 

2  J  0.5  J  i  J 

Br  0  mo  dichlor  o  metha  ne 

0.2  J 

t  J  1  J 

Chloroform 

0.2  J 

0  ibr  0  moehlor  o  metha  ne 

0.2  J 

1 .2  -Dichlorobenzena 

0.2  J 

Methylene  chloride 

0.9  BJ  0.4  J 

SEMIVOLATILE  ORGANICS 

C 

c 

bie(2  >  Ethythexyl)phthalale 

9  J 

PRIORITY  POLLUTANT  METALS 

U 

Cadmium 

4.0  B 

Lead 

2  B 

Mercury 

025  J 

Silver 

92B  J 

Zne 

7.2  B 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  RINSE  BLANKS  AT  SITE  #3 


SAMPLE  lO 

SAMPLE  DATE  j 

MATRIX 

UNITS 

WV9EB09 
.  12/20/04 

til 

•  dart- 

PCBS 

U  1 

VOLATILE  ORGANICS 

Methylene  chloride 

0.6  BJ  H 

SEMIVOLATILE  ORGANICS 

U  1 

PRIORITY  POLLUTANT  METALS 

1 

Copper 

8  B  1 

_ 

t6.7  a  II 

(  )  -  WHERE  RESULTIS  BLANKTHE  CONSTITUENT  IS  NOTOETECTED 
U  -  UNDETECTED  NA  -  NOT  ANALYZED 

B  -  ANALYTE  FOUND  IN  THE  ASSOCIATED  BLANK  AS  WELL  AS  THE  SAMPLE 
J  -  RESULT  ESTIMATED 
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TABLE  2-9 

West  Virginia  Air  National  Guard 

SUMMARY  OF  CONSTITUENTS  DETECTED  IN  SOURCE  WATER  BLANKS 


a  W 


m 


>  < 


:  UJ  ; 


<  (0  “ 
^  HI  O 


2  D  » 
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Field  duplicates  were  within  designated  quality  control  RPD  limits  for  the  majority  of 
sample/duplicate  pairs.  The  RPD  limits  used  in  assessing  field  duplicate  sample  precision  are 
those  Umits  Usted  in  Table  3-2  of  the  Final  Sampling  and  Analysis  Plan,  September  1994. 
Sample  dupUcate  precision  is  indicative  that  these  data  are  comparable  and  representative  of  field 
conditions.  A  direct  comparison  of  the  data  is  presented  in  the  Summary  Tables  for  each  matrix 
and  analytical  parameter  in  Section  Six  of  the  report. 
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GEOPHYSICAL  INVESTIGATION  REPORT 


West  Virginia  Air  National  Guard  Base 
Charleston,  West  Virginia 


1.0  EXECUTIVE  SUMMARY: 


In  October  1994,  Pyramid  Environmental,  Inc.  conducted  geophysical  surveys  of  tlvee 
sites  on  the  property  of  the  West  Virginia  Air  National  Guard  Base  at  the  Yeager  Airport 

in  Charleston,  West  Virginia.  The  survey  included  acquisition  and  analysis  of 

Electromagnetics  (EM)  and  Ground  Penetrating  Radar  (GPR)  data,  which  yielded  the 
following  results; 


.  The  results  from  Site  1  indicated  numerous  EM  and  GPR  anomalies,  nrost  of  which 
are  orobably  due  to  buried  utility  lines  or  to  observable  sources  of  interference  at  the 
surface.  One  line  showed  a  pinching-out  layer  (possibly  fill  material)  near  where  trash 
and  debris  had  reportedly  been  burned. 


.  The  results  from  Site  2  showed  no  significant  EM  or  GPR  anomalies  other  than  those 
attributed  to  observable  sources  of  interference.  The  indication  is  that  all  the  debris 
from  the  landfill  has  been  pushed  to  the  edge  of  the  ravine,  and  there  is  no  sigmficant 
amount  of  buried  debris  beneath  the  survey  area. 


The  results  for  Site  3  showed  a  prominent,  well  defined  EM  conductivity  anomaly,  and 

a  few  small  in-phase  anomalies.  The  conductivity  anomaly  is  interpreted  as 

representing  a  region  of  higher  ground  conduaivity  resulting  from  soil  =0"“™““°" 
or  residue  from  the  fire  training  pit  reported  to  have  been  on  that  site.  The  GPR  data 
across  the  conductivity  anomaly  showed  no  clear  objects,  structures,  or  fill  areas 
corresponding  to  the  anomaly. 


2.0  INTRODUCTION 


2.1  Site  Descriptions 

The  three  sites  covered  in  this  investigation  are  located  on  the  property  of  the  130  TAG 
West  Virginia  Air  National  Guard  Base  at  Yeager  Airport  in  Charleston,  West  Virginia. 
The  sites  chosen  for  geophysical  investigation  were  Sites  1,  2  and  3  (Fipre  I  T  Site  1  is 
an  area  that  was  formerly  used  for  disposal  and  burning  of  trash  and  other  solid  was  e^ 
Site  2  is  currently  used  as  a  solid-waste  landfill,  primarily  for  construction  and  demolition 
debris,  and  has  been  used  as  such  for  many  years.  Site  3  is  reported  to  have  been  t  e 
former  location  of  a  fire  training  pit. 
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2.2  Scope  of  Work 

The  surveys  for  all  three  sites  were  to  include  an  electromagnetic  (EM)  survey,  and  a 
ground  penetrating  radar  (GPR)  survey.  The  scope  of  work  included  laying  out  the  gnd, 
acquiring  the  data,  analyzing  the  data,  and  suppljnng  a  written  report  summanzing  the 
results  of  the  surveys  and  presenting  our  conclusions. 


3.0  GEOPHYSICAL  METHODS 


3.1  Electromagnetics  (EM) 

In  the  electromagnetic  method,  the  instrument  measures  the  electrical  conductivity  of  the 
subsurface  soil,  rock,  and/or  groundwater  by  generating  an  electromagnetic  field  through  a 
coil  at  one  end  which  induces  eddy  currents  in  the  ground  below  the  instrument.  These 
eddy  currents  in  turn  produce  a  secondary  electromagnetic  field  which  is  detected  by  a 
receiver  coil  at  the  opposite  end  of  the  instrument.  The  distance  between  the  transmitting 
and  receiving  coils  determines  the  depth  of  penetration  into  the  subsurface.  For  the 
instrument  used  in  this  survey,  the  expected  penetration  is  10-15  feet.  Conductivity  of  the 
subsurface  is  largely  a  function  of  the  conductivity  of  the  pore  fluids,  but  can  also  be 
strongly  affected  by  the  presence  of  buried  metallic  objects,  such  as  drums. 


3.2  Ground  Penetrating  Radar  (GPR) 

Ground  penetrating  radar  uses  high-frequency  radio  waves  radiated  downward  into  the 
ground  by  a  transmitting  antenna.  As  the  radiated  energy  is  reflected  back  by  o^bjects  or 
interfaces  in  the  subsurface,  it  is  detected  by  the  receiving  antenna  and  recorded  on  a 
paper  printout  As  the  antennae  are  moved  across  the  ground  surface,  the  printout 
records  a  continuous  profile  of  the  subsurface.  The  depth  of  penetration  is  highly  site- 
specific,  being  dependent  upon  the  properties  of  the  site’s  soil  and/or  rock  maten^s,  and 
can  range  from  2  to  20  feet.  A  radar  profile  will  show  interfaces  between  soil  and/or  rock 
layers  having  sufficiently  different  electrical  properties,  as  well  as  objects  such  as  buned 
drums  or  pipelines. 


4.0  DATA  ACQUISITION 


4.1  Data  Grids 

The  first  step  in  data  acquisition  for  each  site  was  to  layout  a  reference  grid  so  that  the 
data  could  be  gathered  in  an  efficient  and  systematic  manner,  and  properly  located 
geographically.  The  orientation  of  the  grids  for  all  three  sites  were  chosen  so  that  the 
Y-axes  were  due  north  (increasing  north  to  south)  and  the  X-axes  were  due  east 
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(increasing  west  to  east).  The  grids  were  all  measured  from  easily  identified  physical 
markers  (such  as  a  comer  fence  post)  so  that  the  grids  could  be  easily  reproduced.  Grid 
nodes  were  marked  by  pin-flags  every  10  feet  in  both  directions  from  the  origin,  with 
special  colored  flags  placed  every  50  feet. 

4.2  EM  Surveys 

The  instrument  used  for  this  survey  was  a  Geonics  EM-3 1  non-contacting  ground- 
resistivity  unit  with  a  fixed  transmitter-receiver  spacing  of  10  feet.  The  instrument  was 
calibrated  by  finding  a  relatively  "quiet"  area  (an  area  without  any  apparent 
electromagnetic  anomalies).  The  instrument  was  equipped  with  dual  digital  readouts  and 
was  set  to  read  30.0  mS/M  on  the  "conductivity"  readout  (with  scale  range  set  for  0-100 
mS/M),  and  0.0  on  the  "in-phase"  readout.  Readings  in  two  orientations  were  taken  at 
each  grid  node,  one  with  the  instrument  oriented  parallel  to  the  north-south  grid  lines,  and 
one  parallel  to  the  east- west  grid  lines.  In  both  cases,  both  the  conductivity  and  in-phase 
readings  were  recorded. 

4.3  GPR  Surveys 

The  instmment  used  in  this  survey  was  a  GSSI  SIR-3  ground-penetrating  radar  recording 
system  with  a  300  MHz  antenna.  The  transmitting  and  receiving  antennae  were  located 
together  in  a  single  unit  fitted  with  wheels  for  smooth  movement  over  the  ground.  The 
data  was  recorded  with  a  transmission  rate  of  25  kHz,  and  with  high-pass  and  low-pass 
filters  set  at  10  cycles/scan  and  50  cycles/scan,  respectively.  The  data  was  printed  on  a 
thermal  paper  recorder  with  positive  polarity  at  100  lines/inch  and  16  scans/sec  with  a 
range  of  120  ns  (nanoseconds). 

A  short  calibration  line  was  run  at  the  above  settings  across  a  6"  steel  culvert  that  was 
partially  exposed  by  excavation  just  north  of  Site  2  at  a  depth  of  approximately  2.3  feet. 
This  culvert  was  seen  at  a  two-way  travel  time  of  approximately  46  ns,  which  indicates  a 
velocity  of  approximately  0.1  ft/ns.  This  is  very  slow,  but  within  the  acceptable  range  for 
common  soils.  The  penetration  was  very  poor,  which  is  common  with  such  low  velocity 
materials.  This  velocity  was  used  to  estimate  depths  of  all  objects  and/or  horizons 
observed  at  these  sites. 

Continuous  lines  of  GPR  data  were  collected  either  parallel  to  the  grid  axes,  or  diagonal  to 
them,  depending  on  the  needs  of  each  site.  Each  GPR  line  was  located  approximately  2-3 
feet  from  of  the  actual  grid  nodes  in  order  to  avoid  the  pin-flags,  and  a  mark  was 
electronically  placed  on  the  GPR  record  as  the  center  of  the  antennae  passed  each  grid 
node. 
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5.0  SITE  1:  Former  Solid  Waste  Disposal/Burning  Site. 

5.1  Site  and  Grid  Description 

Site  1  is  located  at  the  top  of  a  ravine.  The  northern  portion  of  the  site  is  level  and  grass 
covered,  bordered  by  a  road  on  the  east  and  a  hill  going  up  to  the  west.  The  southern  part 
of  the  site  is  steeply  sloping  toward  the  ravine,  and  is  badly  overgrown  with  weeds, 
shrubs,  and  trees.  The  grid  layout  for  Site  1  is  shown  in  Figure  2.  The  grid  was  measured 
from  the  intersection  of  the  southern  side  of  the  sidewalk  with  the  road,  and  this  point  was 
arbitrarily  defined  as  (150,150).  The  grid  went  from  X=0’  on  the  south  end  to  X=170’  on 
the  north  end,  and  from  Y=70'  on  the  west  to  Y=170'  on  the  east,  with  a  grid  spacing  of 
10'. 

Several  sources  of  interference  were  noted  in  the  area,  including  a  telephone  pole  with 
steel  guylines,  a  staircase  with  a  steel  railing  on  its  south  side,  a  steel  guardrail  along  the 
road,  and  two  steel  manholes.  In  addition,  it  is  evident  that  there  are  utility  lines  running 
underground  through  the  site.  A  significant  amount  of  trash  and  debris  were  visible  on  the 
southern  part  of  the  site,  on  the  steep  slope  leading  down  to  the  ravine. 

5.2  EM  Data 

The  EM  readings  showed  large  variation  in  both  conductivity  and  in-phase  components 
over  the  entire  area  of  the  survey.  The  most  prominent  feature  on  the  conductivity  map 
for  the  site  (Figure  3)  was  a  southeast-northwest  trending  high  on  the  northern  part  of  the 
site.  It  is  probable  that  this  represents  the  utility  lines  that  are  believed  to  run  beneath  the 
site  in  approximately  this  location.  Significant  lows  on  the  map  are  associated  with  the 
stair-railing,  and  the  guardrail.  Another  low  is  located  beneath  the  eastern  end  of  the  side 
walk,  and  in  three  locations  on  the  slope  leading  down  to  the  ravine.  These  latter  three 
could  be  correlated  with  visible  metal  debris.  There  were  also  several  anomalies  noted  on 
the  in-phase  component  map  (Figure  4),  both  on  the  southern  slope,  and  the  northern  level 
area.  Most  of  those  on  the  slope  were  easily  correlated  with  observable  debris.  Some  of 
the  key  anomalies  on  the  northern,  more  level  part  of  the  site  are  shown  on  Figure  5. 


5.3  GPR  Data 

Eight  (8)  GPR  lines  were  run  from  north  to  south,  and  one  (1)  from  south  to  north,  on  the 
northern  part  of  the  site  (Figure  2).  The  steepness,  overgrowth,  and  debris  of  the  southern 
part  of  the  site  prevented  GPR  acquisition.  Several  objects  were  observed  on  several  of 
the  GPR  lines  at  estimated  depths  of  2  to  5  feet.  Figure  6  shows  an  example  of  the  GPR 
data  showing  some  of  these  objects.  Several  of  these  objects  were  visually  correlated 
from  line  to  line  and  the  correlations  are  shown  on  Figure  5.  It  is  likely  that  these  objects 
represent  the  utility  lines  that  are  believed  to  run  beneath  the  site. 
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One  GPR  line  (GPR-100)  shows  a  feature  that  appears  to  be  a  pinching-out  layer,  wWch 
could  represent  a  fill  area  which  may  contain  debris  from  the  former  waste  burning 
activities  on  the  site.  The  GPR  data  showing  this  feature  is  shown  in  Figure  7,  and  the 
feature  is  plotted  on  the  map  in  Figure  5. 


6.0  SITE  2:  Construction/Demolition  Debris  Landfill  Area 

6.1  Site  and  Grid  Description 

Site  2  is  located  on  the  east  side  of  a  steep  ravine.  Most  of  the  site  where  the  grid  was  laid 
out  is  level,  except  on  the  southwest  end  where  the  grid  was  extended  down  the  upper 
part  of  the  slope  toward  the  ravine.  Most  of  the  site  is  either  dirt  covered  (where  recently 
bulldozed)  or  covered  with  tall  grass  and  weeds.  The  grid  layout  for  Site  2  is  shown  in 
Figure  8.  The  grid  was  measured  from  the  comer  fence-post  on  the  east  side  of  the  site, 
and  this  point  was  arbitrarily  defined  as  (250,200).  The  grid  went  from  X=60'  on  the 
south  end  to  X=280’  on  the  north  end,  and  from  Y=100'  on  the  west  to  Y=250'  on  the 
east,  with  a  grid  spacing  of  10'. 

Several  sources  of  interference  were  noted  in  the  area,  including  the  fence,  which  runs 
along  the  eastern  and  southern  edges  of  the  site,  a  large  roll-off  and  a  bulldozer  on  the 
northern  end  of  the  site,  as  well  as  several  piles  of  debris  as  shown  on  Figure  8.  When  the 
survey  was  conducted,  much  of  the  debris  on  the  site  had  just  been  bulldozed  into  a  pile 
along  the  top  of  the  steep  slope  of  the  ravine  on  the  west  side  of  the  site.  During  the 
survey,  a  new  load  of  concrete  was  dumped  on  the  pile. 

6.2  EM  Data 

Large  EM  anomalies  were  observed  along  the  fence  and  near  the  roll-off,  bulldozer,  and 
pile  of  steel  fence  posts.  The  conductivity  map  (Figure  9)  shows  most  of  the  site  area 
with  slightly  low  conductivity,  which  increases  significantly  down  the  slope  on  the 
southern  end  of  the  site,  but  there  are  no  significant  isolated  anomalies,  other  than  those 
mentioned  above.  Similarly,  the  in-phase  data  (Figure  10)  show  no  significant  anomalies 
other  than  can  be  attributed  to  the  identified  sources  of  interference. 

6.3  GPR  Data 

Nine  (9)  GPR  lines  were  run  from  east  to  west  across  the  site,  and  one  was  run  from  south 
to  north,  as  shown  in  Figure  8.  The  GPR  data  show  a  strong  horizon  at  an  estimated 
depth  of  2',  with  little  penetration  below  it.  The  horizon  is  level,  but  very  rough  and 
uneven.  No  obvious  objects,  structures,  or  fill  areas  were  observed  on  any  of  the  GPR 
lines.  An  example  of  this  GPR  data  (GPR- 1 50)  is  shown  in  Figure  1 1 .  This  line  shows 
the  largest  "bump"  (possibly  an  object)  seen  on  any  line  on  this  site. 
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7.0  SITE  3:  Former  Fire  Training  Pit  Area 


7.1  Site  and  Grid  Description 

Site  3  is  very  level,  mostly  grass-covered,  with  no  obstructions.  The  grid  layout  for  Site  3 
is  shown  in  Figure  12.  The  grid  was  measured  from  the  comer  fence-post  on  the 
northwest  side  of  the  site,  and  this  point  was  arbitrarily  defined  as  (100,300).  The  gnd 
went  from  X=60*  on  the  south  end  to  X=250'  on  the  north  end,  and  from  Y=120'  on  the 
west  to  Y=250'  on  the  east,  with  a  grid  spacing  of  10*.  The  only  obvious  sources  of 
interference  observed  on  the  site  were  the  chain-link  fence  on  the  north  side,  and  the 
electric  fence  on  the  east  side;  however,  there  were  large  pieces  of  asphalt  observed  at  the 
surface  in  several  places  on  the  site. 


7.2  EM  Data 

A  large,  well  defined  EM  anomaly  is  shown  by  the  EM  conductivity  map  for  this  site 
(Figure  13).  The  anomaly  trends  southwest-northeast,  and  is  approximately  130'  long  ^d 
50'  wide  A  cross-section  through  the  anomaly  shows  a  classical  negative  anomaly  with 
positive  peaks  on  either  side  (Figure  14),  indicative  of  a  linear  conductive  feature.  The  in- 
phase  EM  data  (Figure  15)  do  not  show  this  anomaly  clearly,  indicating  that  it  may  be  due 
to  a  change  in  conductivity  along  the  zone  rather  than  to  a  discrete  object.  The  in-phase 
data  do  show  a  few  small,  isolated  anomalies,  one  of  wWch  lies  along  the  side  of  the  large 
conductivity  anomaly,  and  so  may  be  related.  The  locations  of  these  EM  anomalies  are 

shown  in  Figure  12. 


7.3  GPR  Data 

Eight  (8)  GPR  lines  were  run  on  Site  3,  concentrating  on  the  area  of  the  major  EM 
conductivity  anomaly  (Figure  12).  Five  of  the  GPR  lines  were  oriented  perpendicular  to 
the  long  axis  of  the  anomaly,  running  from  southeast  to  northwest  along  a  diagonal 
relative  to  the  grid.  The  other  three  GPR  lines  were  run  parallel  to  the  long  axis  of  the 
anomaly,  from  southwest  to  northeast  along  a  diagonal  relative  to  the  grid. 

A  strong  horizon  was  seen  at  an  estimated  depth  of  2'  on  the  GPR  data,  with  little 
penetration  beneath  it.  This  horizon  is  level,  but  fairly  rough  and  uneven,  similar  to  the 
horizon  seen  at  Site  2.  A  deeper  horizon  (estimated  at  4')  can  be  seen  on  some  of  the 
lines,  but  it  has  characteristics  that  suggest  that  it  may  be  a  multiple  reflection  off  the 
shallower  horizon.  On  GPR  line  1  (Figure  16)  there  is  a  possible  object  at  the  level  of  this 
deeper  event,  which  may  correspond  to  the  negative  in-phase  anomaly  next  to  the 
conductivity  anomaly,  but  it  is  not  clear  that  it  is  real  because  of  the  possible  multiple 
nature  of  that  horizon,  and  because  it  corresponds  to  a  near-surface  disturbance  on  t  e 

line. 
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No  large  GPR  anomalies  were  observed  which  seemed  to  correspond  to  the  major  EM 
conductivity  anomaly,  although  a  small  (1-2"  diameter)  pipeline  could  be  below  the 
resolution  or  the  GPR  data,  or  could  be  lost  amid  the  roughness  of  the  subsurface  horizon. 
No  objects,  structures,  or  fill  areas  were  observed  on  any  of  the  GPR  lines  which  could  be 
correlated  to  other  lines  or  to  EM  anomalies,  except  for  small,  very  shallow  events  at  the 
ends  of  GPR  lines  3  and  4,  which  might  correspond  to  the  small  in-phase  anomalies  at 
those  locations. 


8.0  GENERAL  CONCLUSIONS 

Analysis  of  electromagnetic  (EM)  and  ground-penetration  radar  (GPR)  data  for  three 

sites  on  the  West  Virginia  Air  National  Guard  Base  yielded  the  following  results: 

•  The  results  fi'om  Site  1  indicated  numerous  EM  and  GPR  anomalies,  most  of  which 
are  probably  due  to  buried  utility  lines  or  to  observable  sources  of  interference  at  the 
surface.  One  line  showed  a  pinching-out  layer  (possibly  fill  material)  near  where  trash 
and  debris  had  reportedly  been  burned. 

•  The  results  from  Site  2  showed  no  significant  EM  or  GPR  anomalies  other  than  those 
attributed  to  observable  sources  of  interference.  The  indication  is  that  all  the  debris 
from  the  landfill  has  been  pushed  to  the  edge  of  the  ravine,  and  there  is  no  significant 
amount  of  buried  debris  beneath  the  survey  area. 

•  The  results  for  Site  3  showed  a  prominent,  well  defined  EM  conductivity  anomaly,  and 
a  few  small  in-phase  anomalies.  The  conductivity  anomaly  is  interpreted  as 
representing  a  region  of  higher  ground  conductivity  resulting  from  soil  contamination 
or  residue  from  the  fire  training  pit  reported  to  have  been  on  that  site.  The  GPR  data 
across  the  conductivity  anomaly  showed  no  clear  objects,  structures,  or  fill  areas 
corresponding  to  the  anomaly. 
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9.0  CLOSURE 

The  observations,  conclusions,  and  recommendations  documented  in  this  report  are  based 
on  site  conditions  and  information  available  at  the  time  of  Pyramid's  investigation. 
Pyramid  Environmental,  Inc.  appreciates  the  opportunity  to  provide  this  environmental 
service. 


Yours  Respectfully, 


Van  Burbach,  Geophysicist 
Pyramid  Environmental,  Inc. 
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1.0  WEST  VIRGINIA  ANG- YEAGER  FIELD  SITE  INVESTIGATION 

Tracer  Research  Corporation  (Tracer  Research)  performed  a  Vapor  Trace® 
shallow  soil  gas  investigation  at  the  West  Virginia  Air  National  Guard  (West  Virginia 
ANG),  Yeager  Field,  site  located  in  Charleston,  West  Virginia.  The  investigation  was 
conducted  October  4  through  7, 1994  for  Metcalf  &  Eddy  of  Atlanta,  Georgia. 

1.1  Objective 

The  purpose  of  the  investigation  was  to  determine  the  extent  of  possible  soil 
and/or  groundwater  contamination  by  screening  the  shallow  soil  gas  for  the  presence 
of  volatile  organic  compounds  (VOCs).  The  soil  gas  samples  were  coUected  and 
analyzed  for  the  following  analyte  classes  and  compounds: 

Analyte  Qass:  Hydrocarbon 

benzene,  toluene,  ethylbenzene,  xylenes  (BTEX) 

total  volatile  hydrocarbons  (TVHC) 

Analyte  Oass:  Halocarbon 
1,1,1  trichloroethane  (TCA) 
trichloroethene  (TCE) 
tetrachloroethene  (PCE) 

1.2  Overview  of  Results 

For  this  investigation,  sixty-eight  samples  were  collected  from  forty-nine 
sampling  locations.  Samples  were  collected  at  depths  of  1.5  to  10  feet  below  ground 
surface  (bgs).  Depth  profile  samples  were  collected  at  locations  Y4-1,  Y5-1,  Y5-5, 
Y5-6,  Y5-8,  Yl-1  and  Y3-1.  A  summary  of  the  results  of  the  investigation  is 
presented  in  Table  1. 
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Table  1.  Soil  Gas  Sample  Summary 


Compound 

#  of  samples  in 
which  compound 
was  detected 

Low 

cone. 

lig/L 

ffigh 

cone. 

Itg/L 

Sample(s) 

with 

high  eone. 

benzene 

37 

0.04 

0.4 

Y3-1-3’ 

toluene 

18 

0.08 

1 

Y3-1-3’ 

ethylbenzene 

0 

NA 

NA 

NA 

xylenes 

1 

NA 

17 

Y3-14-3’ 

TVHC 

61 

0.06 

210 

Y3-14-3’ 

TCA 

61 

0.0003 

no 

Y3-14-3’ 

TCE 

39 

0.0003 

21 

Y4-1-2’ 

PCE 

50 

0.0003 

6 

Y4-1-4’ 

NA  =  Not  Applicable 


2.0  SUE  DESCRIPUON 

The  soil  gas  samples  were  collected  at  a  dump  site,  fire  training  area,  and  a 
solvent  spill  area.  Samples  were  collected  through  soil  and  asphalt  cover.  The 
Metcalf  &  Eddy  field  representative  reported  that  the  subsurface  of  the  site  consists  of 
sandy  clay  over  sandstone.  The  depth  to  groundwater  was  not  reported.  Groundwater 
flows  to  the  north/northeasL 


3.0  SOIL  GAS  SAMPLING  PARAMETERS 

Soil  gas  sampling  probes  consisted  of  7-  to  14-foot  lengths  of  3/4-inch 
diameter  hollow  steel  pipe.  The  probes  were  fitted  with  detachable  drive  tips  and 
hydraulically  pushed  and/or  pounded  to  depths  of  1.5  to  10  feet  bgs.  A  rock  drill  and 
compressor  were  used  to  drill  through  the  asphalt. 

The  aboveground  end  of  each  probe  was  fitted  with  an  aluminum  reducer 
(manifold)  and  a  length  of  polyethylene  tubing  leading  to  a  vacuum  pump.  Soil  gas 
was  pulled  by  the  vacuum  pump  into  the  probe.  Samples  were  collected  in  a  glass 
syringe  by  inserting  a  needle  through  a  silicone  rubber  segment  in  the  evacuation  line 
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and  down  into  the  steel  probe.  The  vacuum  was  monitored  by  a  vacuum  gauge  to 
ensure  an  adequate  gas  flow  from  the  vadose  zone  was  maintained. 

The  volume  of  air  within  the  probe  was  purged  by  evacuating  2  to  5  liters  of 
gas.  The  evacuation  time  in  minutes  versus  the  vacuum  in  inches  of  mercury  (Hg) 
was  used  to  calculate  the  necessary  evacuation  time.  The  vacuum  in  inches  Hg  was 
recorded  at  each  sampling  location. 

Sample  probe  vacuums  ranged  from  3  to  19  inches  Hg.  The  vacuum  capacity 
of  the  pump  was  approximately  21  inches  Hg. 

4.0  ANALYTICAL  PARAMETERS 

During  this  investigation,  up  to  10  milliliters  (mL)  of  soil  gas  were  collected 
for  each  sample  and  immediately  analyzed  in  the  Tracer  Research  analytical  van. 
Subsamples  (replicates)  from  these  samples  were  injected  into  the  gas  chromatograph 
(GC)  in  volumes  of  1  to  1,000  microliters  (jiL)  depending  on  the  VOC  concentranons 

in  the  sample. 

Analytical  instruments  were  calibrated  daily  using  fresh  working  standards 
made  from  National  Institute  of  Sciences  and  Technology  (NIST)  traceable  standards 
and  reagent  blanked  solvents.  A  three  point  calibration  was  performed  to  determine 
the  range  of  each  detector.  If  subsequent  calibration  checks  were  not  within 
twenty-five  percent  of  the  mean  response  factor  of  the  three  point  calibration  then  the 
gas  chromatograph  would  have  been  recalibrated. 

4.1  Chromatographic  System 

A  Hewlett  Packard  5890  Series  II  gas  chromatograph,  equipped  with  a  flame 
ionization  detector  (FID),  an  electron  capture  detector  (ECD),  and  two  computing 
integrators,  was  used  for  the  soil  gas  analyses.  The  compounds  were  separated  in  the 
GC  on  two  6-foot  by  1/8  inch  OD  packed  analytical  columns  (10%  OVIOI  stationary 
phase  bonded  to  80/100  mesh  Chromosorb  W  support)  in  a  temperature  controlled 
oven.  The  hydrocarbons  were  detected  with  the  FID  and  the  halocarbons  were 
detected  with  the  ECD.  Nitrogen  was  used  as  the  earner  gas. 
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The  instrument  calibrations  were  checked  periodically  throughout  the  day  to 
monitor  the  response  factors  and  retention  times.  The  following  paragraphs  explain 
the  GC,  FID,  and  ECD  processes. 

GC  Process 

The  soil  gas  is  injected  into  the  GC  where  it  is  swept  through  the  analytical 
column  by  the  carrier  gas.  The  detector  senses  the  presence  of  a  component  different 
from  the  carrier  gas  and  converts  that  information  to  an  electrical  signal.  The 
components  of  the  sample  pass  through  the  colunrin  at  different  rates,  according  to 
their  individual  properties,  and  are  detected  by  the  detector.  Compounds  are 
identified  by  the  time  it  takes  them  to  pass  through  the  column  (retention  ume). 


FID  Process 

The  FID  utilizes  a  flame  produced  by  the  combustion  of  hydrogen  and  air. 
When  a  component,  which  has  been  separated  on  the  GC  analytical  column,  is 
introduced  into  the  flame,  a  large  increase  in  ions  occurs.  A  coUector  with  a 
polarizing  voltage  is  applied  near  the  flame  and  the  ions  are  attracted  and  produce  a 
current,  which  is  proportional  to  the  amount  of  the  sample  compound  in  the  flame. 

The  electrical  current  causes  the  computing  integrator  to  record  a  peak  on  a 
chromatogram.  By  measuring  the  area  of  the  peak  and  comparing  that  area  to  the 
integrator  response  of  a  known  aqueous  standard,  the  concentration  of  the  analyte  in 

the  sample  is  determined. 

ECD  Process 

The  ECD  captures  low  energy  thermal  electrons  that  have  been  ionized  by 
beta  particles.  The  flow  of  these  captured  electrons  into  an  electrode  produces  a  small 
current,  which  is  collected  and  measured.  When  the  halogen  atoms  (halocarbons)  are 
introduced  into  the  detector,  electrons  that  would  otherwise  be  collected  at  the 
electrode  are  captured  by  the  sample,  resulting  in  deaeased  current.  The  cunent 
causes  the  computing  integrator  to  record  a  peak  on  a  chromatogram.  The  area  of  the 
peak  is  compared  to  the  peak  generated  by  a  known  standard  to  determine  the 
concentration  of  the  analyte. 
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4.2  Analyses 

The  detection  limits  for  target  compounds  depend  on  the  sensitivity  of  the 
detector  to  the  individual  compound  as  well  as  the  volume  of  the  sample  injection. 

The  detection  limits  of  the  target  compounds  were  calculated  from  the  response  factor, 
the  sample  injection  size,  and  the  calculated  minimum  peak  size  (area)  observed  under 
the  conditions  of  the  analyses.  If  any  compound  was  not  detected  in  an  analysis,  the 
detection  limit  is  given  as  a  "less  than"  value,  e.g.,  <0.01  )tg/L.  The  approximate 
detection  limits  for  the  target  compounds  are  presented  in  Table  2. 


Table  2.  Detection  Limits  for  Target  Compounds 


Compound 

Detection  Limits  (Hg/L) 

benzene 

0.03 

toluene 

0.04 

ethylbenzene 

0.06 

xylenes 

0.08 

TVHC 

0.08 

TCA 

0.00007 

TCE 

0.0002 

PCE 

0.0002 

5.0  QUALITY  ASSURANCE  AND  QUALITY  CONTROL 

Tracer  Research’s  Quality  Assurance  (QA)  and  Quality  Control  (QC) 
program  was  followed  to  maintain  data  that  was  reproducible  through  the 
investigation.  An  overview  presenting  the  significant  aspects  of  this  program  is 
presented  on  the  following  pages. 
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Soil  Gas  Sampling  Quality  Assurance 

To  ensure  consistent  collection  of  samples,  the  following  procedures  are 

performed: 

-  Sampling  Manifolds 

Tracer  Research’s  custom  designed  sampling  manifold  connects  the  sample 
probe  to  the  vacuum  line  and  pump.  The  manifold  is  designed  to  eliminate  sample 
exposure  to  the  polymeric  (plastic)  materials  that  connect  the  probe  to  the  vacuum 
pump. 

The  sampling  manifold  is  attached  to  the  end  of  the  probe,  forming  an  air 
tight  union  between  the  probe  and  the  silicone  tubing  septum.  The  septum  connects 
the  manifold  to  the  pump  vacuum  line  and  permits  syringe  sampling. 

This  sampling  system  allows  the  sample  to  be  taken  upstream  of  the  sampling 
pump,  manifold,  and  septum.  Since  cross  contamination  of  sampling  equipment  can 
be  a  major  problem,  Tracer  Research  replaces  the  materials  (probe  and  syringe), 
between  sampling  points,  that  contact  the  soil  gas  before  or  during  sampling. 

-Sampling  Probes 

Steel  probes  are  used  only  once  each  day.  To  eliminate  the  possibility  of 
cross  contamination,  they  are  washed  with  high  pressure  soap  and  hot  water  spray,  or 
steam-cleaned.  Enough  sampling  probes  are  carried  on  each  van  to  avoid  the  need  to 
re-use  any  during  the  day. 

-Glass  Syringes 

Glass  syringes  are  used  for  only  one  sample  a  day  and  are  washed  and  baked 
out  at  night.  If  they  must  be  used  twice,  they  are  purged  with  carrier  gas  (nitrogen) 
and  baked  out  between  probe  samplings. 
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-Sampling  Efficiency 

Soil  gas  pumping  is  monitored  by  a  vacuum  gauge  to  ensure  that  an  adequate 
flow  of  gas  from  the  soil  is  maintained.  A  reliable  gas  sample  can  be  obtained  if  the 
sample  vacuum  gauge  reading  is  at  least  2  inches  Hg  less  than  the  maximum 
measured  vacuum  of  the  vacuum  pump. 

Analytical  Quality  Assurance  Samples 

Quality  assurance  samples  are  performed  at  the  minimum  frequencies  listed 
in  Table  3.  The  actual  frequency  depends  on  the  number  of  samples  analyzed  each 
day  and  the  length  of  time  of  the  survey. 


Tables.  Quality  Assurance  Samples 


Sample  type 

Frequency 

Ambient  Air  Samples 

3  per  day  or  1  per  site 

Analytical  Method  Blanks 

1  per  day 

Continuing  Calibration  Check 

20%  (1  every  5  samples) 

Field  System  Blank 

1  per  day 

Reagent  Blank 

1  per  set  of  working  standards 

Replicate  Samples 

10%  of  all  samples 

The  ambient  air  samples  are  obtained  on  site  by  sampling  the  air  immediately 
outside  the  mobile  analytical  van  and  directly  injecting  it  into  the  GC.  Analytical 
method  blanks  are  taken  to  demonstrate  that  the  analytical  instrumentation  is  not 
contaminated.  These  are  performed  by  injecting  carrier  gas  (nitrogen)  into  the  GC 
with  the  sampling  syringe.  Subsampling  syringes  are  also  checked  in  this  fashion. 

Continuing  calibration  checks  arc  analyzed  to  verify  the  detector  response  for 
the  target  VOCs.  If  the  response  changes  by  more  than  twenty-five  percent,  the  gas 
chromatograph  is  recalibrated  and  new  response  factors  are  calculated. 
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Field  system  blanks  are  analyzed  to  check  for  contamination  of  the  sampling 
apparatus,  e.g.,  probe  and  sampling  syringe.  A  sample  is  collected  using  standard 
soil  gas  sampling  procedures,  but  without  putting  the  probe  into  the  ground.  The 
results  are  compared  to  those  obtained  from  a  concurrently  analyzed  ambient  air 

sample. 

If  the  field  system  blanks  detect  compounds  of  interest  at  concentrations  that 
indicate  equipment  contamination  or  concentrations  that  exceed  normal  background 
levels  (ambient  air  analysis),  corrective  actions  are  performed.  If  the  problem  cannot 
be  corrected,  an  out-of-control  event  is  documented  and  reported.  Field  system 
blanks  are  performed  after  any  probe  decontamination  process. 

A  reagent  blank  is  performed  to  ensure  the  solvent  used  to  dilute  the  stock 
standards  is  not  contaminated.  Analytical  instruments  are  calibrated  daUy  using 
fresh  working  standards  made  from  National  Institnte  of  Sciences  and  Technology 

traceable  standards  and  reagent  blanked  solvents. 

Quantitative  precision  is  assured  by  replicating  analysis  of  10  percent  of  the 
samples.  Replicate  analyses  are  performed  by  subsampling  vapors  from  the  same 

sampling  syringe. 

The  injector  port  septa  through  which  samples  are  injected  into  the  GC  are 
replaced  daily  to  prevent  possible  gas  leaks  from  the  chromatographic  column.  All 
sampUng  and  subsampUng  syringes  are  decontaminated  after  use  and  are  not  used 
again  until  they  have  been  decontaminated  by  washing  in  anionic  detergent  and 

baking  at  90°C. 


6.0  RESULTS 

The  analytical  results  from  this  soil  gas  investigation  are  condensed  in 
Appendix  A.  The  data  are  presented  by  location  and  by  analyte  concentration. 
When  the  compound  was  not  detected,  the  detection  limit  is  presented  as  a  "less 
than"  value,  e.g.,  <0.01  lig/L.  A  sample  location  map  and  contour  maps  for  TCA, 

TCE  and  PCE  are  presented  in  Appendix  B. 

Soil  gas  samples  are  identified  by  sample  location  and  sampling  depth.  For 
example,  Y4-1-2’  represents  a  soil  gas  sample  collected  at  location  Y4-1  at  a  depth 
of  2  feet  bgs.  A  duplicate  sample  is  noted  with  a  "D". 
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At  site  Y I,  TCA  concentrations  ranged  from  0.0004  to  0.0008  |ig/L.  The 
highest  concentration  of  TCE  was  detected  at  location  Yl-6  (0.06  |Xg/L).  PCE 
concentrations  at  this  site  ranged  from  0.001  to  0.09  (ig/L. 

Elevated  concentrations  of  TCA  were  detected  at  site  Y3.  TCA 
concentrations  ranged  from  0.0005  to  1 10  pigA-.  The  highest  concentration  of  TCA 
was  detected  at  location  Y3-14.  Additional  samples  should  be  coUected  to  the  north 
of  the  this  site  to  determine  the  extent  of  the  TCA  contamination.  TCE  was  not 
detected  in  any  samples  coUected  at  site  Y3.  PCE  concentrations  ranged  from 

0.0003  to  0.02  |ig/L. 

TCA  detected  at  site  Y4  ranged  from  0.0008  to  0.03  [tg/L.  Elevated 
concentrations  of  TCE  and  PCE  were  detected  at  this  site.  TCE  concentrations 
ranged  from  0.06  to  21  ng/L.  The  highest  concentrations  of  TCE  were  detected  at 
locations  Y4-1  and  Y4-3.  Additional  samples  should  be  collected  to  the  south  and 
west  of  this  site  to  determine  the  extent  of  TCE  contamination.  The  highest 
concentrations  of  PCE  were  detected  at  locations  Y4-1  (6  |rg/L  at  4  feet  bgs),  Y4-3 
(3  lig/L)  and  Y4-7  (1  \l%IL). 

Samples  at  site  Y5  were  collected  on  the  north  and  south  sides  of  Building 
109.  TCA  concentrations  at  this  site  ranged  from  0.0007  to  0.04  jig/L.  The  highest 
concentrations  of  TCE  were  detected  on  the  north  side  of  Building  109at  locanon 
Y5-7  (2  ^ig/L)  and  Y5-3  (0.6  ^g/L).  TCE  concentrations  on  the  south  side  of 
Building  109  ranged  from  0.0005  to  0.9  \i%IL.  The  highest  concentration  of  PCE 
detected  at  site  Y5  was  at  sample  location  Y5-15  (2  iig/L).  PCE  concentrations  at 
this  site  ranged  from  0.0003  to  2  Hg/L. 
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APPENDIX  A  Condensed  Data 
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High-level  Standard 

STD  INJECTION  VOL-uL 
INI  SYRINGE  NUMBER 
STD  CONC-ug/L 
STD  RESPONSE  1-area 
STD  RESPONSE  2-area 
REL%DIFF(RPD) 
MEAN  STD  RESP-area 
RESPONSE  FACTOR 

Mid-level  Standard 

STD  INJECTION  VOL-uL 
INJ  SYRINGE  NUMBER 
STD  CONC-ug/L 
STD  RESPONSE  l-area 
STD  RESPONSE  2-area 
REL  %  DIFF  (RPD) 
MEAN  STD  RESP-area 
RESPONSE  FACTOR 


Low-level  Standard 

STD  INJECTION  VOL-uL 
INJ  SYRINGE  NUMBER 
STD  CONC-ug/L 
STD  RESPONSE  1-area 
STD  RESPONSE  2-aiea 
REL  %  DIFF  (RPD) 
MEAN  STD  RESP-area 
RESPONSE  FACTOR 


TCA  TCE  PCE 


5  5  5 

NA  NA  NA 

20  50  20 

6356125  13516720  10802896 

6356125  13516720  10802896 

0%  0%  0% 

6356125  13516720  10802896 

1.57E-17  1.85E-17  9,26E-18 


5  5  5 

NA  NA  NA 

2  5  2 

731263  1435262  1019957 

731263  1435262  1019957 

0%  0%  0% 

731263  1435262  1019957 

1.37E-17  1.74E-17  9.8E-18 


1  1  1 

NA  NA  NA 

1  2.5  1 

83134  147552  123186 

83134  147552  123186 

0%  0%  0% 

83134  147552  123186 

1.20E-17  1.69E-17  8.12E-18 


Statistics 

HIGH-LEVEL  STD  RF 
MID-LEVEL  STD  RF 
LOW-LEVEL  STD  RF 
MEAN  RESPONSE  FACTOR 
STANDARD  DEVIATION 
RELATIVE  STD  DEV(RSD 

Field  Program  Entries 

INJECTION  VOLUME 
STANDARD  CONC 
RESPONSE  AREA 
RF  SHOULD  BE 


1.57E-17 

L37E-17 

1.20E-17 

1.38E-17 

1.86E-18 

13.4% 


5 

2 

723998 

1.38E-17 


1.85E-17 

1.74E-17 

1.69E-17 

1.76E-17 

7.95E-19 

4.5% 


5 

5 

1418917 

1.76E-17 


9.26E-18 

9.8E-18 

8.12E-18 

9.06E-18 

8.6e-19 

9J% 


5 

2 

1103797 

9.06E-18 
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benzene 

TOLUENE 

ETHYL 

BENZENE 

XYLENES 

High-level  Standard 

STD  INJECTION  VOL-uL 

INJ  SYRINGE  NUMBER 

STD  CONC-ug/L 

STD  RESPONSE  1-area 

STD  RESPONSE  2-area 

REL  %  DIFF  (RPD) 
mean  STD  RESP-area 

response  factor 

5 

NA 

10000 

1651342 

1651342 

0% 

1651342 

3.03E-14 

5 

NA 

10000 

1830835 

1830835 

0% 

1830835 

2.73E-14 

5 

NA 

10000 

1491849 

1491849 

0% 

1491849 

3.35e-14 

5 

NA 

10000 

1566213 

1566213 

0% 

1566213 

3.19E-14 

Mid-level  Standard 

C 

STD  INJECTION  VOL-uL 

INJ  SYRINGE  NUMBER 

STD  CONC-ug/L 

STD  RESPONSE  1-area 

STD  RESPONSE  2-area 

REL  %  DIFF  (RPD) 
mean  STD  RESP-area 
RESPONSE  FACTOR 

5  ■ 
NA 
1000 
153616 
153616 

0% 

153616 

3.25E-14 

5 

NA 

1000 

170211 

170211 

0% 

170211 

2.94E-14 

5 

NA 

1000 

159828 

159828 

0% 

159828 

3.13E-14 

J 

NA 

1000 

162585 

162585 

0% 

162585 

3.08E-14 

Low-level  Standard 

1 

NA 

500 

34078 

34078 

0% 

34078 

1.47E-14 

1 

NA 

500 

28363 

28363 

0% 

28363 

1.76E-14 

STD  INJECTION  VOL-uL 

INJ  SYRINGE  NUMBER 

STD  CONC-ug/L 

STD  RESPONSE  1-area 

STD  RESPONSE  2-area 

REL  %  DIFF  (RPD) 
mean  STD  RESP-area 

response  factor 

1 

NA 
500 
21614 
21614 
0% 
21614 
2.3  IE- 14 

1 

NA 

500 

28699 

28699 

0% 

28699 

1.74E-14 

TVHC 


Statistics 

fflGH-LEVELSTDRF 
mid-level  STD  RF 
LOW-LEVEL  STD  RF 

mean  response  factor 

STANDARD  DEVIATION 
relative  STD  DEV(RSD 


3.03E-14 
3.25E-14 
2.3  IE- 14 
2.87E-14 
4.91E-15 
17.1% 


2.73E-14 

2.94E-14 

1.74E-14 

2.47E-14 

639E-15 

2S.9% 


3.35e-14 

3.13E-14 

1.47E-14 

2.65E-14 

1.03E-14 

38.9% 


3.19E-14 

3.08E-14 

1.76E-14 

2.68E-14 

7.94E-15 

29.7% 


2.67E-14 


Field  Program  Entries 

injection  VOLUME 
STANDARD  CONC 

response  area 
RF  SHOULD  BE 


5 

1000 

174499 

2.87E-14 


5 

1000 

202409 

2.47E-14 


5 

1000 

188747 

2.65E-14 


5 

1000 

186786 

2.68E-14 


5 

1000 

187591 

2.67E-14 
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Tracer  Research  Corporation  appreciates  the  opportunity 
of  being  of  service  to  your  organization.  Because  we  are 
constantly  striving  to  improve  our  service  to  you,  we  welcome 
any  comments  or  suggestions  you  may  have  about  how  we  can 
be  more  responsive  to  the  needs  of  your  organization.  If  you 
have  any  questions  about  the  field  work,  analytical  results,  or  this 
report,  please  give  Mike  Gervasini  a  call  at  (908)  274-1888. 


APPENDIX  D 


AQUIFER  TEST  RESULTS 


Slug  Test  Analysis  -  Bouwer  &  Rice/Hvorslev’s  Methods 
Client:  MMES—  HAZWRAP 

Site:  WVANG  Yeager  Airport,  Charleston,  WV 

Test  by:  B.  Critchfield 

Analysis:  Karl  DeBisschop 


Version:  2.5.6 

Revised:  12/08/93 

Well  ID;  WVB-MWl 
Date:  06/03/95 

Date:  06/05/95 


User  Input  Data 
Aquifer  Thickness 
Intake  Length  (Lj) 
Well  Length  (L^) 

Casing  Radius(Rc) 
Well  Radius  (Rw) 

Sandpack  Porosity 
Slug  Volume 
Static  Level 
Offset  time 


Automatic 

A  = 

2.0 

NA 

18.0  Calculation 

B  = 

0.32 

NA 

10.0  (undrained) 
12.0 

C  = 

1.4 

NA 

R 

0.0830 

NA 

NA 

equiv 

0.08  Estimated  Porosity  &  R«, 

NA 

NA 

0.660  log(L,/Rw) 

1.1805 

NA 

ln(R£/Rw) 

1.7994 

NA 

0.330  Shape  Factor 
0.033 

23.1 

NA 

6.7500 

Maximum  Y,  Regressed  Y„ 

Casing  Y^ 

0  Drawdown 

0.56 

1.27 

1.51 

Bouwer  &  Rice  -  user  porosity  &  well  radius 
Bouwer  &  Rice  -  estimated  porosity 
Bouwer  &  Rice  -  estimated  well  radius 
Hvorslev  -  user  porosity  and  well  radius 
Hvorslev  -  estimated  porosity 
Hvorslev  -  estimated  well  radius 


ft/min 

cm /sec 

ft/dav 

2.6E-02 

1.3E-02 

37.27 

NA 

NA 

NA 

NA 

NA 

NA 

3.9E-02 

2.0E-02 

56.30 

NA 

NA 

NA 

NA 

NA 

NA 

Regression  Output:  COMMENTS: 

Constant  0.243 

StdErrofYEst  0-128 

R  Squared  0.994 

No.  of  Observations  1^ 

Degrees  of  Freedom  1^ 


X  Coefficient(s)  -41.762 

StdErrofCoef.  0.831 


S 

I 

<0 


1 


Client: 

Site: 


est  Analysis  - 
MMES 

Bouwer  &  Rice/Hvorsiev’s  Methods 
-  HAZWRAP 

Version: 

Revised: 

WVANG  Yeager  Airport,  Charleston,  WV 
/:  B.  Critchfield 

lis:  Karl  DeBisschop 

Indicate 

Well  ID: ' 
Date: 
Date: 

Time 

level  Drawdown 

Regression 

Est. 

(min) 

(ft) 

Y(t)ft 

ln(Y)  Range 

ln(Y) 

0 

7.863 

1.11 

0.11  start 

0.2428 

0.0083 

7.538 

0.79 

-0.24 

-0.1038 

0.0166 

7.314 

0.56 

-0.57 

-0.4505 

0.025 

7.188 

0.44 

-0.83 

-0.8013 

0.0333 

7.078 

0.33 

-1.11 

-1.1479 

0.0416 

6.992 

0.24 

-1.42 

-1.4945 

0.05 

6.929 

0.18 

-1.72 

-1.8453 

0.0583 

6.882 

0.13 

-2.02 

-2.1919 

0.0666 

6.844 

0.09 

-2.36 

-2.5386 

0.075 

6.816 

0.07 

-2.72 

-2.8894 

0.0833 

6.794 

0.04 

-3.12 

-3.2360 

0.0916 

6.778 

0.03 

-3.58 

-3.5826 

0.1 

6.768 

0.02 

-4.02 

-3.9334 

0.1083 

6.762 

0.01 

-4.42 

-4.2801 

0.1166 

6.759 

0.01 

-4.71 

-4.6267 

0.125 

6.756 

0.01 

-5.12 

-4.9775 

0.1333 

6.753 

0.00 

-5.81  end 

-5.3241 

0.1416 

6.753 

0.00 

-5.81 

-5.6708 

0.15 

6.753 

0.00 

-5.81 

-6.0216 

0.1583 

6.75 

0.00 

NA 

-6.3682 

0.1666 

6.75 

0.00 

NA 

-6.7148 

0.175 

6.75 

0.00 

NA 

-7.0656 

0.1833 

6.75 

0.00 

NA 

-7.4123 

0.1916 

6.75 

0.00 

NA 

-7.7589 

0.2 

6.75 

0.00 

NA 

-8.1097 

0.2083 

6.75 

0.00 

NA 

-8.4563 

0.2166 

6.75 

0.00 

NA 

-8.8029 

0.225 

6.75 

0.00 

NA 

-9.1537 

2.5.6 

12/08/93 

B-MWl 

06/03/95 

06/05/95 


2 


«  T  V#1  UMwa  > 

06/03  11:17 


Unit#  2K-00636  Test  1 


Setups: 

INPUT  1 

Type 

Level  (P) 

Mode 

TOC 

I.D. 

Reference 

6.750 

PSI  at  Ref. 

2.812 

SG 

1.000 

Linearity 

0.052 

Scale  factor 

9.975 

Offset 

0.026 

Delay  mSEC 

50.000 

Step  0  06/03 

09:28:52 

Elapsed  Time 

INPUT  1 

0.0000 

7.863 

0.0083 

7.538 

0.0166 

7.314 

0.0250 

7.188 

0.0333 

7.078 

0.0416 

6.992 

0.0500 

6.929 

0.0583 

6.882 

0.0666 

6.844 

0.0750 

6.816 

0.0833 

6.794 

0,0916 

6.778 

0.1000 

6.768 

0.1083 

6.762 

0.1166 

6.759 

0.1250 

6.756 

0.1333 

6.753 

0.1416 

6.753 

0.1500 

6.753 

0.1583 

6.750 

0.1666 

6.750 

0.1750 

6.750 

0.1833 

6.750 

0.1916 

6.750 

0.2000 

6.750 

0.2083 

6.750 

0.2166 

6.750 

0.2250 

6.750 

0.2333 

6.746 

0.2416 

6.746 

0.2500 

6.746 

0.2583 

6.746 

0.2666 

6.746 

0.2750 

6.746 

0.2833 

6.746 

3 


0.2916 

b .  /  4  b 

0.3000 

6.746 

0.3083 

6.746 

0.3166 

6.746 

0.3250 

6.746 

0.3333 

6.746 

0.3600 

6.746 

0.3666 

6.746 

0.3833 

6.746 

0.4000 

6.746 

0.4166 

6.746 

0.4333 

6.746 

0.4500 

6.746 

0.4666 

6.746 

0.4833 

6.746 

0.5000 

6.746 

0.5166 

6.746 

0.5333 

6.746 

0.5500 

6.746 

0.5666 

6.746 

0.5833 

6.746 

0.6000 

6.746 

0.6166 

6.746 

0.6333 

6.746 

0.6500 

6.746 

0.6666 

6.746 

0.6833 

6.746 

0.7000 

6.746 

0.7166 

6.746 

0.7333 

6.746 

0.7500 

6.746 

0.7666 

6.743 

0.7833 

6.743 

0.8000 

6.746 

0.8166 

6.746 

0.8333 

6.746 

0.8500 

6.746 

0.8666 

6.746 

0.8833 

6.746 

0.9000 

6.746 

0.9166 

6.746 

0.9333 

6.746 

0.9500 

6.746 

0.9666 

6.746 

0.9833 

6.746 

1.0000 

6.746 

1.2000 

6.746 

1.4000 

6.746 

1.6000 

6.746 

1.8000 

6.746 

2.0000 

6.746 

2.2000 

6.746 

2.4000 

6.746 

2.6000 

6.746 
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SE2000 

Environmental  Logger 
06/03  11:36 

Unit#  2K-00635  Test  1 


Setups: 

INPUT  1 

Type 

Level  (F) 

Mode 

TOC 

I.D. 

Reference 

6.750 

PSI  at  Ref. 

2.812 

SG 

1.000 

Linearity 

0.052 

Scale  factor 

9.975 

Offset 

0.026 

Delay  mSEC 

50.000 

Step  0  06/03 

09:28:52 

Elapsed  Time 

INPUT  1 

0.6666 

6.746 

0.6833 

6.746 

0.7000 

6.746 

0.7166 

6.746 

0.7333 

6.746 

0.7500 

6.746 

0.7666 

6.743 

0.7833 

6.743 

0.8000 

6.746 

0.8166 

6.746 

0.8333 

6.746 

0.8500 

6.746 

0.8666 

6.746 

0.8833 

6.746 

0.9000 

6.746 

0.9166 

6.746 

0.9333 

6.746 

0.9500 

6.746 

0.9666 

6.746 

0.9833 

6.746 

1.0000 

6.746 

1.2000 

6.746 

1.4000 

6.746 

1.6000 

6.746 

1.8000 

6.746 

2.0000 

6.746 

2.2000 

6.746 

2.4000 

6.746 

2.6000 

6.746 

2.8000 

6.746 

3.0000 

6.746 

3.2000 

6.746 
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3.4000 

6.746 

3.6000 

6.746 

3.8000 

6.746 

4.0000 

6.746 

4.2000 

6.746 

4.4000 

6.746 

4.6000 

6.746 

4.8000 

6.746 

5.0000 

6.746 

5.2000 

6.746 

5.4000 

6.746 

5.6000 

6.746 

5.8000 

6.746 

6.0000 

6.746 

6.2000 

6.746 

6.4000 

6.750 

6.6000 

6.750 

6.8000 

6.746 

7.0000 

6.750 

7.2000 

6.750 

7.4000 

6.750 

7.6000 

6.750 

7.8000 

6.750 

8.0000 

6.750 

8.2000 

6.750 

8.4000 

6.750 

8.6000 

6.750 

8.8000 

6.750 

END 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

:  -  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  >  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  >  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  re^ed  as  an  estimated  value  B  -  Analyte  was  found  In  the  associated  method  blank 

:  -  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  -  Compound  was  not  detected  and  Is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

-  Compound  was  not  detected  and  Is  below  the  reported  detection  limit 
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:  -  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  •  Dilution  of  sample  required  for  analysis 

I  >  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  In  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanatysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 
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-  Concentration  reported  as  an  estimated  value  B  .  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  -  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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•  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

I  -  Data  are  unuseable,  resamptir^  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  arralysis 

I  •  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  rnethod  blank 

-  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

-  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value 
;  -  Data  are  unuseable.  resampling  and  reanalysis  required  for  verification 
I  -  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value 
:  o  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification 
I  >  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  •  Analyte  vyras  found  in  the  associated  method  blank 

:  -  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  >•  Compound  was  not  detected  and  Is  below  the  reported  detection  limit 


Volatile  Organics  CLP  10/92  F01282 


o 


liJ 


_  Q 

I- 

<  0- 


A  A  CO 

O  _j  -  t 

-  O  <  A  5 

CO  5  A  LJ  2  Z  5 
2  CO  a  UJ  UJ  ^  O 


d 


i 


->  QC  3 


2 


-98 


-  Concentration  reported  as  an  estimated  value  8  -  Analyte  viras  found  In  the  associated  method  blank 

>  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  •  Dilution  of  sample  required  for  analysis 

'  •  Compound  v\ras  not  detected  and  is  below  the  reported  detection  limit 
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-  Concantration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

•  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable.  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

>  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  >  Analyte  was  found  In  the  associated  method  blank 

>  Data  are  unuseable.  resampling  and  reanalysis  required  for  verification  D  >  Dilution  of  sample  required  for  arwlysis 

-  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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U'Compound  was  not  detected  as  is  below  the  reported  detection  limit 
B-analyte  was  found  In  the  associated  method  blank 
J-compound  reported  below  detection  limit  and  is  an  estimated  value 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanatysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

>  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

-  Data  are  unuseable,  resampling  and  reanatysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

t  -  Compound  was  rwt  detected  and  Is  below  the  reported  detection  limit 
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>  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  in  the  associated  method  blank 

:  -  Data  are  unuseable,  resamplir>g  and  reanafysis  required  for  verification  D  >  Dilution  of  sample  required  for  analysis 

I  >  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value  B  -  Analyte  was  found  In  the  associated  method  blank 

-  Data  are  unuseabte.  resampling  and  reanalysis  required  for  verification  D  -  Dilution  of  sample  required  for  analysis 

I  *  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reporteci  as  an  estimated  value  B  >  Analyte  was  found  in  the  associated  method  blank 

;  *  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification  D  •  Dilution  of  sample  required  for  analysis 

I  -  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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-  Concentration  reported  as  an  estimated  value 
:  -  Data  are  unuseable,  resampling  and  reanalysis  required  for  verification 
I  -  Compound  was  not  detected  and  is  below  the  reported  detection  limit 
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APPENDIX  H 


FIELD  LOGS 


Metcalf  S  Edd' 


^  Inc. 

ENeilCERS 


GEOLOGIC  LOG 


PROJECT  :  Nsjvfeejz.  AiO-Poa-i" 


SITE  LOCATION: 

'BAc.<6(3aooov:>  i-ocA-r\oto  ^  » 


JOB  NO. 


LOCATION: 

CM AAcS-VroO .  oOj 


DRILL  CONTRACT  Oft  i»jy »  i  y  o  I EN6/6EO1  cxLtxc^v\f-its^t^ 


DRILL  RIG:  Acu-t.vu  So  \  V\vC  DRILLER: 


HOLE  Size  NEATHER: 

B"  OAlO, 


DRILLING  METHOD:  ORILLM 

V^OcuovaJ  ^.TtM,  A.0<3<L'«_  |si^ 


SAMPLE 

DESCRIPTION 


?>«zowoo  M .  soHooy  . 

Wit-H  2  NR.  tH 

CSh-mc; 

R-C.O- TSoovoiO  Arot:^  C»a.Av( 

-  i^Tioxjfc 

-  AS  A  SO'J  t ,  V2JOCVC 

<S»  tvJ  CTXS:.^ 

'  ^  ,  C*J-rriiO«3<» 

vOVAvTtL 

-  ^attO  S  AOON 

}flocXL.  CnAGHC>JT 


11 

i| 

0-1^*' 

12.'* 

SHEET  BORING  NO. 

1  OF  I  'Bkkb'Cs  -  o  i 


GROUND  ELEV.  TOTAL  DEPTH 

®(S3  f-r  \%  ' 


BEGUN  :  1000  MtitKs 


FINISHED:  nMo  Mliths 


GROUND  MATER  (OEPTH/ELEV.) : 


TOP  OF  ROCK  (DEPTH/ELEV.): 

S'  /qjB' 


STRATIGRAPHIC 

DESCRIPTION 


GL'/ 


i<5"  l33  H>  So|7s*/ 


"SaoiotO  ,  Siurs  C(.c«.V 
Cf  it-D 


CstiA'i  -  6,a.efefO  ,  SA>oov/ 
SUALt 


SAMPLE  TYPES 

SS-SPLIT  SPOON,  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES:  AkiAcVTU-AC. 

Co>ov£.<2.re£>  TO  ujtu. 


BORING  NO.: 

■E>UL&Ci  -  O I 


GROUNDWATER  INSTALLATION 


PROJECT: 


JOB  NO. 


WELL  NO. 


Metcalf  S  Eddv.  Inc 

ENeirCERS 


GEOLOGIC  LOG 


PROJECT  ;  Mg-AA.gLO.  cvvtijJoa-T" 


SITE  LOCATION: 

TbiAC444,aooioo  vocA'OOO'*^  2.  I  LOCATION: 

I  CWAatteTtoO ,  vM\/ 


DRILL  CONTRACTOR:  h  EN6/6E0;  02^Tt,>Af>fcco 

DRILL  RIS;  ftcidfcg.  DRILLBt  t 


HOLE  SIZE;  ^  HEATHEft 

_ _  P-  Cv_ooO'/  ,  Uz.** 


0RILLZN6  METHOD: 

Hoct-ovO  STfeNi 


SHEET  BORINS  NO. 

1  OF  I  ‘BlOi.D-oz- 


SROUHD  aEV.  TOTAL  DEPTH 

is' 


mxLUM  nano 


I  I  - 1  r  i,A>,£n.,ot, 

3o-|lo'‘  M  zt-Mo|  SO*/ol  I  lO  iiuoc.<js 

-  -TO  /noi^r* 


•SA.jov 

C<l.^OMC.IvTr&  I 

Vft  S\>(  I 

,SA>J0W  SMAct 

'l3feCiOxoC=> 

n.5 


SAMPLE 

DESCRIPTION 


Tide  woo  ,  5^-  Siftoov^  S*cT 
SO*-41t  (TOCAC^  T^aAt?*wift>OrrS 
J^O  o-otoTV  «0'<a7li. 


FINISHED:  1^00  Mlis 


SflOUND  MATER  (DEPTH/ELEV.}: 

NJI4  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

(j>'  /S3S' 


STRATIGRAPHIC 

DESCRIPTION 


BflooJiJ,SAOD'<  Sii-T 
CficiJ) 


AOtjC-.t  «.fePos*«c  i®T  * 


SAMPLE  TYPES 
SS-SPLIT  SPOON,  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHB) 


NOTES:  H  (BORINS  NO.: 

1blC£»D  -  02. 


Metcalf  S  Edd' 


Inc. 

ENSZfCEnS 


PflOJECT  :  M6«^4.S.q.  TA<.<ti.foe-r- 


SITE  LOCATION: 

'&Acj<.C9aoOv.Jb  «-Oi^T\00 


DRILL  CONTRACTOR:  M\AW.«,*VAu-  H 


DRILL  RI6:  SoiUi^AV' 


HOLE  SIZE:  WEATHER: 


DRILLING  METHOD: 

^OUCOtO  iTTl-Hl  ArOC96.a- 


GEOLOGIC  LOG 


SHEET 


BORING  NO. 


JOB  NO. 


LOCATION: 

A#7c^S*TC)0  ,Oo>/ 


I ENG/GEO: 


DRILLER:  ^ 


oocvViM‘=i° 


GROUND  E 

LEV. 

total  depth 

■50' 

*«oo  mIiS 

i FINISHED 

S  noo  M\i3 

SAMPLE 

DESCRIPTION 


"&rzouj.<0  A#oov  floc^ 

tores  TO  Z  Mi-i 
t*0  V«L.  Lois')  C,r 

<v*oO  OaA'^. 

-  lo 

-  S>«l0u->0,SAOO\^  Su-T  .  SOMt 
(2«cu.  c^At*MtOTS  T>fcXiSfi. 

C^OVCL  wf*4^ 

C>rtAS  ,5AkJO'<  -StVAua. 

%  to  O  feO 


GROUND  WATER  IDEPTH/ELEV.): 

Nl  A  -  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

3'  /  ^32-' 


STRATI6RAPHIC 

DESCRIPTION 


'Bnowoo)  A>oDv^  StoT 

f.O 


C3n.AV,SAooy  SvAAi-«. 


"E»OI^,llOC^  'TlSjrO-LiOA-nLO 
At-  ^ 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES  -A/*  lAooo^  TVeevo 


BORING  NO.: 

3ic6>0  -  o  3 


Metcalf  S  Eddv.  Inc. 


EN8nCERS 


GEOLOGIC  LOG 


PROJECT  ;  Avt^^Pon-T _ _  {  SHEET  IBOflZNO  NO. 

JOB  NO.  oifaSMS  I  1  OF  I  |vv;va-  saoi 

Si-nv  *t2..isoti.ofedt  ,  LOCATION;  I  SROUIC  ELEV.ItOTAL  DEPTH 

cwaa.c«.SiTC5  0  ,v*Jv;  o^n  , 

I  [  OH  I _  I  |(^ 

DRILL  CONTRACTOR;  EN6/6E0:  m. 

DRILL  RIG;  c-t-Kj-n-xi-v  iDRILLBt  e.  |FINI3HPn» 

WEATHER:  IbROUW  WATER  (DEPTH/ELEV.): 

_ _  *  _  ^ 

DRILLING  METHOD: 

Ho  U^O  (jO  STTE-M  (V.O^,fe,(2_ 


TOP  OF  ROCK  IDEPTH/ELEV.): 


SAMPLE 

DESCRIPTION 


BrtOuJfO  ,SlLrV  CCA'^  ,  i-iTTUt 


■“  tx^vj  SiCT, 

L^^rrue  O-^V  Cioyrt.  6>I4^ 

Swfcv^T  M^OiST  A-xjO  ?L.A^T\^ 

'  Mtux3o->-16rtcu.jjO  StursdA-Ay 
AO»^  C>a-JWVa,c/o»OOt<LS 

Siwry  cLAy  ,  puXStvc 

wOvTV^ 

Savjo^-nsot  CAcuk;\;j 


— PAct  VH.UL.O wO ,  s  i wry  t l.A'J 


‘6>ac9i^o 

CLpAyi^y  ^icr  (.» ownL  <# 

Of^y  ,  ooo  P»-As-nc 


STRATIGRAPHIC 

DESCRIPTION 


■^aouoo ,  ^3  iury  ^,4^^ 
CPiUL^i 


y£.LJJDO>^  '  'BO.OwiJ'O  ,  ^  V 

Cr\yj^ 


yitu-oto- Brt-Otoo  sv^^Ty 


ftAOuOO,  ^LLJTry  CA^AxJ  a>oO 

Isaoosttsao^  GV-\«LV3rr:s 

CALjuOvJ  vOi^^ 

TbrtxsoOJO-  y  lO  S%L-rr 

A  o  O  CL,  A\y 


Ttn-M  V  KJ 

Ar  vVtf>' 


SAMPLE  TYPES 
SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-HOCK  CORE.  O-OTHER 


NOTES:  AwA^^yrvcA*^  Sam  Pet 


B0RIN6  NO.: 

WV3.  - 


Metcalf  S  Eddy.  Inc . 

ENeiNEERS 


GEOLOGIC  LOG 


PROJECT  ; 


SITE  LOCATION; 

Sifis,  2.  ^  "RonjioCs  ^  2. 


DRILL  Rift  AcfcLfco.  ^otoMAv-  I  DRILLER;  -c,a.u- 


HOLE  SIZE;  HEATHER; 

‘3’"  J  ,  rt.A»o ,  »-Vifc,e\  ns" 


DRILLING  HETHOO: 

t40c<-OoO  ST>g.i^  AUfotO- 


1 

OF  1 

\Nj\/a 

LOCATION; 

CAAiftcS.S-vOO  1  WJ  v/ 

GROUND 

•?si 

ELEV. 

SAMPLE 

DESCRIPTION 


BucoJkJ  I  KOi^r^  S<v*jO^  SicT 
^  ,  UlTCLJi,  Ci-Ay 

Avjt>  aooTi 


"  ‘BiiovoO  J o fcAy  Moi^T* 
SAOO^  ^IC.T'.  "SOMlt 
T«.(ACt 

^'OT-rctO  ,  ato 


c^r^oot 

-  iAJCXtfcA^a,  iw  rVO'TTLAOto 
MaO  <-oArfcO 
TSfe^tiCiiOU*  PJUt'ifcJ^JT 


■“  A^  AC^CU  X  ^  Ut*SS 
CCAy  A/Oo  M.Oi^T\jri.fc 

—  Cs/tA<^  v^CM^-'Son.TTk-O, 


BEGUN 


FINISHED;  M>z.«i 


GROUND  HATER  (DEPTH/ELEV.) 

KJA  / 


TOP  OF  ROCK  (DEPTH/ELEV.}; 

»z'  /^ws' 


STRATIGRAPHIC 

DESCRIPTION 


0  “BnouOKJ  »5>AOOv^  ^icT 


■B«0»jOrO  , 
CCa-SiOOALJ^ 


Boovoo. 
SAjoO\/  **>vVal^ 
OiocuT) 


^  ooeuc-sort-r^Ck 
^A<0O«iTOKJ(£, 


n.«LPOS  A<^  T  -2_M 


SAMPLE  TYPES 
SS-SPLIT  SPOON,  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES;  ^  AOftL.'^TvcAc. 


BORING  NO.; 

VvjVa  -  ST50X 


Hetcalf  S  Eddv.  Inc . 

ENeiNEERS 


GEOLOGIC  LOG 


PROJECT  ;  Mg-Afae-O-  Air^Poc-T" 


SITE  LOCATION: 

SiTtt  2. ,  Kii^-xX  3 


SHEET  BORINS  NO. 

JOB  NO.oiCg3L(3  I  I  OF  1  vija--s^o3 


LOCATION;  6R0UM)  ELEV.ItOTAL  DEPTH 

CHAaue.<,Too,uav  i '  < 


DRILL  CONTRACTOR:  MiLA.g,e- 

EN6/6E0: 

DRILL  RIS:  Ac^€.ru  5oloma>c 

DRILLER:  •c>  •  i 

WEATHER: 

CxxBvjOy  ,Q.AiO  ,  v+lO:,tA  TO* 


DRILLING  METHOD;  lOMXLUM  PuH 


SAMPLE 

DESCRIPTION 


XOO^iolA  .  P'loes  Aoo^  ^4.4Jr 

I  tiowa.  So^a 


J^aAOM.  €-K>TSk 


AOO  *m.Ac<E.  OnAV 


—  ^  MCt<»‘r,SA-A-POV^  S»LT 

S*WO  A.VJO  PeBSt^S 

^  MOC/IiitASC  to  C-t-AW 
<2^CA^  PA.A£,A-tC,WTS  ’ 


-  '-'o>‘,T,SAooy 

i-j.s  PcASTIC 


--  rtoo-re 


wPltti.  -  •iotVTlS.O  .  M .  CAciooS 
&AvJOSTO*Ot.  ’. 


FINISHED:  .34s  Min 


6R0UND  WATER  IDEPTH/ELEV.): 

tvlft  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

2.0'/ ^Hl' 


STRATIGRAPHIC 

DESCRIPTION 


"&fZ.O«<oO  »  S  AxJO  Vi 


^  A*i»PAALjr  lCOO<^CLfc,TZ. 


S  A*00'^  S  li—T* 
ccAH  Aoo  sAOi!) 


^  AOOv^  dlV^iAv^ 

Cp^lcUViOM*^ 


6>CtC.Vj  SAOOSTDOfe, 


TJoaiisjc*  "nej^MnoA-ntb 
A-r  -2,0' 


SAMPLE  TYPES 
SS-SPLIT  SPOOK,  ST-SHELBY  TUBE 
B-ROCK  CORE,  O-OTHER 


NOTES:  ^  A>oAUV'nCAc  SA>-li?C€jS 


BORINS  NO.: 

vjva  -  st3o3 


GEOLOGIC  LOG 


Metcalf  S  Eddy.  Inc. 

ENSXfCERB 


PROJECT  ;  s(  Aia_Poc_-r 


SITE  LOCATION: 

5  »T6.  4^  2.  ,  I 


JOB  NO.  e>i(os ^ 5 


LOCATION: 

^HAiictvroO  ^  wOV 


DRILL  CONTRACTOR: maos 

EN6/6E0:  OfuviTLMFLfe.uD 

DRILL  RIS:  Ac^ujifL  Son-^  K-vv^y. 

DRILLER:  -b.  baul. 

DRILLING  METHOD: 

WVol-LjOoO  tiTTfe-M 


!OA 


-  SAMPLE 

*  DESCRIPTION 


BORING  NO. 

1  OF  1  IvOv/a-MuJoi 


GROUND  ELEV.  TOTAL  DEPTH 

B3o'  "S  ' 


I  l«00  Mll« 


FINISHED:  isoo  Hits 


6R0UND  MATER  OEPTH/ELEV.}: 

NJA  •  / 


TOP  OF  ROCK  OJEPTH/ELEV.): 

3. s' 


STRATIGRAPHIC 

DESCRIPTION 


-i  AwO  ^  SiuT 

C'  OVfZ-  t>a.vy 


“  C^.  T^vT-ou^nj  SaoOSTCwc 
ArioV6_.  t— aAy  t 

LA".  TiOXS -wow  ^"T.S^vy  1^41^1^'' 

-  V/. 


5i  S  A-io 


Tbrt-ouOsJ  ^  So/J-TTtO 

COAO^,  ^  ^AOO^TOiOg^ 


SAMPLE  TYPES 
SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHK 


NOTES: 


■D  ti-V  t+ot-fe. 


BORING  NO.: 

\kJ  \/  3l  -  vlJOi 


GEOLOGIC  LOG 


Metcalf  S  Eddy.  Inc. 

ENenCERS 


PROJECT  :  Vc-Afafeo.  AvR,Poa.T 


SITE  LOCATION: 

3  ,  r&O  O  Ca  ^  I 


SHEET  BORINS  NO. 

JOB  NO.OtlpS^S  I  1  OF  t  \jO\J-2~  SBot 


6R0UND  ELEV.  TOTAL  DEPTH 

‘^LpO  -2.^  ' 


LOCATION: 

Va:>V 


DRILL  CONTRACTOR;  M»vas»^Lu  Mvu^g>  lENS/SECfc  m« 


DflILL  HIS;  AOLfen.  ce>>jrTOizv _ j  DRlLLBt  g ,  in ATUibaw  |  FINISHED;  M  I  <  3  I SS 

HOLE  SIZE:  I  HEATHER:  6R0UW  MATER  (DEPTH/ELEvT 

_ _ _ C»-ooov/  ,  rZAtO,  MiCaA  ss^*  .  f 


DRILLING  METHDD:  BULUM  njuXB/souRCG  TOP  OF  ROCK  (DEPTH/ELEV.): 

vAouk-ouO  S-rtM  AO<3«^a_  S>A  tOA 


SAMPLE 

DESCRIPTION 


I  SiuT 

(T  ’^vc. 

Veu-ouO . 

SAioov^ 

^aau(L 


Pis 


BicwJO  ^  ccAStt^'^  Siur 
■AvJO  ^<LAc»f«\C,>aTS 

(lovp.si's'^  ^nPP.MoxS- 
cci>L>  pt_iwac. 


^  tPuASTLC- 


-  ABOnJJL 


As  Arscwt^cofe-t* 


-  As  A'^cax^C  ,ooefe,T 


STRATIGRAPHIC 

DESCRIPTION 


^eouj»J,F.  ^ajoos  &<uT 
jZT  _ 

SAtOO^<  S.t-T- 


■BaowO  ,  CA.A'^g.'w)  •iiu.f 

jy  C<=-n-0 


-  55 1743^0 lO  , 

Cioft.  iAwxo'j  Sicr  (.PicC) 


'BotZ.iOCr  Tfert-KiOA-ntli 
«vr  7.^  ■ 


SAMPLE  TYPES 

SS-SPLIT  SPOON,  ST-SHELBY  TUBE 
R-ROCK  CORE,  O-OTHER 


NOTES:  It-  AKJWVV.STX<l.*k,  SAl'ApCfeS, 


BORINS  NO.: 

VOVfi  -  STiOl 


Metcalf  S  Eddv.  Inc . 

EN9I»CEnB 


GEOLOGIC  LOG 


PROJECT 


SITE  LOCATIOH: 


S  iT^  *lr3  2~ 


SHEET  B0RIN6  NO. 

JOB  NO.  c?\u.54s  I  1  OF  »  v;v/-s-S3o2_ 


LOCATION:  6R0UND  ELEV.  TOTAL  DEPTH 


DRILL  COKTRACTOft  M tucije^  |EN6/6E(fc  m, 


DRILL  RIK  PkCict.tL  ott4ovog.v  tPHlLLEft  (i.  r-AA<U‘6.q.uv  I  FINISHED! 


HOLE  SIZE:  WEATHER:  ^  GROUND  WATER  JDEPTH/ELEV  J  : 


,  K^wjo^  So 


DRILLING  METHOD: 


I^OU-OuO 


SAMPLE 

DESCRIPTION 


6»<2.Ay,  ^Aooy 

UJitH  IZOAO  C. 

^  tuoo  PcAsnc- 

CMO 


cT.  T5aoiA.>o  sA>jOL^Sicr 

Ciova  Leti^  LVkru 

.  s-npf  oas 

<^oo*  Pi^Avnc^ 


VtU-OkO- 

GoVeCim^  tA^^-rV+ 

I 

P^rzt^  CHc"^  i 


StLcow-j' 'SaotxiO  jPiwjiL 

SA»ooy  LiD'^r-SW^ 

A*oo  saaa.^  .  ST\P<i  jjav 
Uto  lo-  PcAinc  Cm  ' 


-C.A<Vfe*2.S  0»r 


SAK<ci  <xj5ove 


|OA  * 


TOP  OF  ROCK  CDEPTH/ELEYJ: 

A 


STRATIGRAPHIC 

DESCRIPTION 


3  3  S  AOOy 


g-  ^  V6.«-L.O>0  -  TirtOiOO 

SPworjvy  sn_x  ;xoc' skAActt. 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


3oa»iO(=.  “ntat-AvoATtvi 
AT  PT. _ 


BORING  NO.: 

VJV/1>  -  SC>o-2. 


GEOLOGIC  LOG 


Metcalf  S  Eddy.  Inc 

ENeUCERS 


PflOJECT  :  A><t,Pog-t~ 


SITE  LOCATION: 


SHEET  BORINS  NO. 

JOB  NO.  Oxi^SMSl  1  OF  \  \OV/3-S3o3 


LOCATION:  SROUrC  ELEV.  TOTAL  DEPTH 


DRILL  CONTRACTOR  Mt»gsaAa_  Miu^e-d  EN8/6E0;  BE6UN  : 


DRILL  RIB:  Ac^ta  cc^utoo.'/ _ |  DRILLER:  Q..  t-\ATHfe-<Zx.x^  I  FINISHED:  MliU  s 


HOLE  SIZE:  NEATHER:  ^  GROUND  WATER  (DEPTH/ELEV.): 

<i"  swNjuxy,  *42  .  / 


DRILLING  METHOD:  OUUJM  FUJXB/HUCd TOP  OF  ROCK  (DEPTH/ELEV.): 

Uo\j*>o^  6-nfs>-\  Aot^ec-  fOA  I  kja 


SAMPLE 

DESCRIPTION 


i-rr.  liooi^O  j  rio€,  sAoay 
Slur  Cl  ov<Z.  Ul^)  coi-nA 
Si-^Aut  Prt-A4-i-\s.w-rS . 
N/ovj-pcAsnc 


(cLuoto- 

*1  SiuT  C'D  va  L;  iLf') 

u->\rvA  s^Auc.  f^iT  laoj-te-i-JTS 
^rirf^>-vc?v-»-r^  PcAvrvc 


Vt-ULOv-O-  J  CUiAv/fcv^ 

^iuT  Ciov*^  u^iri4 

TU  I  O  O  r  vx^ATV^Sn 

saAuCl  .  >-io\2»T 

'SutOi^r'  Cr^O 


Saki£.  as  ia.(5>o\/€^ 
tOi-rvt  ^i.o  Pr  THio^ 
So«=^r  -ttd 

-  U->^r  A-r  -OP  sPooO 


STRATIGRAPHIC 

DESCRIPTION 


WC-t^OiO  -  'SAovO  jO  ,  ^x  »->  €-■ 
SXoox^  <,ICT  (e'ixj-') 


T^ft. *-xKO A-rii.^ 
At  "zx.  *»' 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHEH 


NOTES:  A/ooLV-n.£^(_ 


BORING  NO.: 

vO\/3  -  SBo3 


Metcalf  S  Eddv.  Inc . 

EN9X^CER8 


GEOLOGIC  LOG 


PROJECT  :  VC.AoE.fl.  pvvra.PoaT" 


SITE  LOCATION: 

SiTS.-a:t^  M  I 


DRILL  CONTRACTOR:  m  Aft&uAu.  na  n  j  »  a 


DRILL  RIS:  A  *5,0  n_rA.  AV 


HOLE  SIZE:  HEATHER: 

^  “  Sofjio'/ 


OfllLLINS  METHOD: 

I4ou..,o>-0  STxg.>-\  Av_>6>e.c_ 


JOB  NO.  O^U?^>A  S 


LOCATIOK- 


EH6/6E0t  c.n,vrc>AP»E.LC> 


DRILLER: 


j  +4  I  ^ 


tnZLLXM  njUXD 


SHEET 

BORINS  NO. 

1  OF  1 

S'Soi 

SAMPLE 

DESCRIPTION 


50%|  I  i3 .2.0^0 Aj  , no.  SA<ooy 

Siur  Lvo  Vft 

^L*5.  P^vJO  C2ocj£_ 


-  L-o.<2.c,«_  c_o^:*>c4fe.S 


-  *  fO  ^  L I 


^2*8 


:  IMMS  iM 


FINISHED:  ittfoo  «A  1 W 


GROUND  NATER  (DEPTH/ELEV.): 

NJiA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 


STRATIGRAPHIC 

DESCRIPTION 


Baotoo  -Sicr 


EoI*2inJC:>  V  vj  A-C^C> 

A-r  \S  ‘ 


^JrPo»l  ST-SHtLBY  TUBE  ^  — v™.*^  «0^  «.: 

R-flOCK  CORE.  O-OTHER  '  vJVM- S3o( 


Metcalf  S  Eddv.  Inc . 

ENeiFCERS 


GEOLOGIC  LOG 


PROJECT  ;  P^yQjPoejr 


SITE  LOCATIOH: 


1 15o«.i  ofe  =>*■  2. 


S»€ET  BORING  NO. 

_ 1  OF  I  SB02_ 


LOCATION;  GROUND  ELEV.ItOTAL  DEPTH 

cwAaur^Too,  \ov/  3c>' 

DRILL  CONTRACTOR;  A  g-^OAix- Kiix^g- 1  ENG/GEOt  <:l.R,vaiMC=cfec.t^  BEGUN  :  1(^45  <4|hHs 
DRILL  RIG;  AOLfciL  sq.cm  Ay.  |  DRILLER;  b.  FINISHED;  t^pp  ^ji^hs 

HOLE  SIZE  ^  HEATHER:  I GROUW  MATER  OEPTH/ELEVJ: 

DRILLING  METHOD;  loRXUM  runi 

14oi_LOcO  ST!E_M  P»06»6.a_ 


TOP  OF  ROCK  (D6PTH/ELEV.); 

Mf=s 


SAMPLE 

DESCRIPTION 


I  .,1  , Bnoujo,  i-ino. 

10-  ifa- 2ol  U\  I  Cib  (z.  s/a ^  Tn.Att 

A  00  fZ04-v4  r«.AC?KC>J 


±  1.0  Pr. 


MtAXOiO- T!»rt  Ou-J  f*J  j  AA-to 
cofovist,  weu.-so(LTX-i:> 

SPooiot 


STRATIGRAPHIC 

DESCRIPTION 


■BrzouoO  ^  “SAodv^  SlcX 


30 


SAMPLE  TYPES 
SS-SPLIT  SPOON,  ST-SHELBY  TUBE 
R-ROCK  CORE,  O-OTTCR 


^  “Boyiioo  at^D 

^  >Ax  30* 


NOTES:  ^  a*oaovt\^au  SAMpues  BORINS  NO,: 

VaJV/*^*  S^02-. 


Metcalf  S  Eddy.  Inc. 

EN8I>CEnS 


GEOLOGIC  LOG 


PROJECT 


SITE  LOCATION: 


Axfi-POfi-T" 


Stre,  J  ,  'Bo’o.i  Kj  fcs  3 


JOB  NO.  Cn SMS 


LOCATION: 

£.i-^^<rtx*vioiO  lUOJ. 


SHEET  BORINS  NO. 

1  OF  I  VOV-l-  S'2>03 


SROUrC  ELEV.  TOTAL  DEPTH 

21  ' 


DRILL  CONTRACTOR  /saosualx.  ENB/6Ett  CrviTcttPi^U^ 


DHILLER:  is  -bau^ 


DRILL  RI6:  AcMJS./2^  A>L 


HOLE  SIZE:  „  MEATHER 


DRILLING  METHOD: 


SAMPLE 

DESCRIPTION 


-  SrviG.t.i^  ^  I 

0(^  Cs>a.A.v(  /7,OcJ<L 

UJOoO  OtTiiXi*^ 


-  *ooa«.A<sa.  4  0  ao<^%c_ 

»?rz^Cs^g^KrrS 


■&rzou^O,  M.eo.  «»^oov^ 

TrZ.AC45_  t^OO  ly 

tOT^  ^ivosfe., 


Po<^ir3%  of  Artoo 


a<^oVt. 

Ofcio-be 


rte.o  -  ^  ^  M  tci .  ^  aov3 

Cz.5  VC- MisV-m-Ace 

<UUA.y  AK.>0  Pn.A<s^M€.>Or; 


MltMhs 


FINISHED:  (XXO  MIimIms 


GROUND  MATER  (DEPTH/ELEV.): 

lOA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 


STRATIGRAPHIC 

DESCRIPTION 


d>rz,A\J^U _ 

fLdO  - 


CPxo:^ 


R>(flLOcOlvJ -V 

(aocc 


■Biz.oconJ^^ Aiooy  ^icT" 


s-T 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES:  Samples 


BORINS  NO.: 

VJ  vM-  ss^3 


GEOLOGIC  LOG 


Metcalf  S  Eddy.  Inc. 

ENeiNEERS 


PROJECT  : 


SITE  LOCATION: 

Sirt3*S,'Boaio<s,ad?  j 


SHEET  I  BORING  NO. 


LOCATION; 

,  sJO'J 


DHILL  CONTRACTOft  m  AttsMrAu,  Hicug-rt-  I EN6/6E0;  oi2,v-ni,»\gtfeA-£> 


DRILL  RIG:  AOct,«2_  *5om^AA>c _ I  DRILLER:  Ts, .  "aA-c*— 


HOLE  SIZE:  WEATHER; 

LpZ.” 


DRILLING  >€TH0D;  ONJiUM  ninD/Muwe 

vAou*.x>\aJ)  5rm>A  CwoG^(2_  /OA- 


SAMPLE 

DESCRIPTION 


w.  ,  1  - - 

GROUND  ELEV. 

^S8 

TOTAL 

Zo 

DEPTH 

1 

1 

jsHs 

1  FINISHED:  1300 

8c.0o0?0  SlAOOy 

o^Mf  •  t-T”  Cto  v«.s(z.^.  Cl  true 
,  (lO^\c  Prt.AGM,tjjrrS 
MOis-r  (sh.-»aO 


—  1-LoiSTUQ.I 

flocvc  ^nA.Gi-\fcKj>r^-Tc? 
<^^C5»-4L  LA^vTV4  litfcC’TVA 


-  c3»aAV  .  V .  p  i  lo  t,  ^ 
CALCA<.«tX)OS  SAOOs-ttlsOe.  ' 
ICA 


(OA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

n'  Hzi' 


STRATIGRAPHIC 

DESCRIPTION 


3" 


ISfZOtOiO  ^  S  A  OO'^/  SiV^'T 

Ct=iuj^ 


^ SAoO^rTOoe. 


30tLllOC*  'TE.ft  MlO  ATTSl-O 
A-r  uo* 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES:  a-nja-(_.mtv.cac  Sa<^pl6.s 


BORINS  NO.: 

VJ\J  5'  SBoj 


GEOLOGIC  LOG 


Metcalf  S  Edd' 


Inc. 

ENBIICER8 


PflOJECT 


SITE  LOCATION: 


AitcPoox 


DRILL  CONTRACTOft  MiA»7svVA(jL±4»'-i.fc^ 


DRILL  RIB: 


HOLE  SIZE:  HEATHER: 

P.  (LcouC 


DRILLING  METHOD: 

HOCLO'-O  VTftX  AhJ£»C:-(L, 


JOB  NO.  oi{dS4S 


LOCATION: 

C.HAirt;t«tDi«J  ,  viJx/ 


SHEET  BORING  NO. 

1  OF  \  v0V/S-'STiO2_ 


GROUrC  ELEV.  TOTAL  DEPTH 

2.1  ' 


/ _ ] 

DRILLER:  (d . 

{ 

FINISHED:  1320  Mhsh- 

P  C.uouO'/  ^  i^o' 


SAMPLE 

DESCRIPTION 


plot  S.CT  £Sk) 

AloO  . 

-  -  T^acwoo 

Ooyi2.sizV  i-iTTwc 

s^\AuS:  CrtAfe  .  MotS-r^ 
S  6»**T  C  { 

'  0nc«>ow  ,  SiCT 

tiayo.  uoi-na 

M-cnttLiA-r^L  i'uf\<w-nc 


t-r.  c  -  ^aouuiJ 

PiioesA«Njo  f'Z.sy 

A>oO  ^Aioosro.sj  i-  Ti<7AC,M,fe^ 


'  c»rt.wy-Gifefc->3  ^^wc.Ty 
piOlt  S«^^C>  (SlOy  Crll^ 
AtoO  SkViiVLf. 

CSM^ 


‘  F^ttowu^O  ^  FiKjt 

^<wpy  cuAv/  (-ive.  tIO 

U^»TH  ficc^iOts 

Cec) 


GROUND  MATER  (DEPTH/ELEV.): 

NJA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

fOA 


STRATI6RAPHIC 

DESCRIPTION 


swrf<,r  cn.f^\je.L, 


3no>joO,  cj.Avje.'y  "sVCTT 

CPiu.'^ 


ocioa.- so-oooO ,  SiCT^f'SAi-: 
(.e*A  ."O  Aru) 


■BQOuOVJ  ,2.AOC.^(  C.>-Av^ 
Cn-ts>‘iiOAc^^ 


21  FT. 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHER 


NOTES:  Jit 


BORING  NO.: 

VOV/S-  5>3c2- 


Metcalf  S  Eddv.  Inc 

EN8ZNEERS 


GEOLOGIC  LOG 


PROJECT  • 


SITE  LOCATION: 

SlTlL  ^  *S  ^  ^3 


JOB  NO. 


LOCATION: 

o .  \jj\/ 


DRILL  CONTRACTOR:  Mil-*. 


DRILL  RIG:  Ac*ii,fe-o-  “oOiuMAy. 


HOLE  SIZE:  WEATHER: 


DRILLING  HETHOD: 

f4o  U-OcO  AofolE-(2- 


ENG/6E0:  cn-iTC.^^iT«u-C> 


DRILLER:  'E.  ■8»i_u 


SAMPLE 

DESCRIPTION 


I^no  ,  F « 0(1,  S  A  oo  Y 

Stcr  dl  S  >i^  StsV  L.»rrue 
C-«— AH  .>00  rtiDcM.  riZAOK^s^ 
-  ML^ 


•^nao  ^  AAeonjM.  SfV)Ooy 
^(■i-T.  Ct  5  yrriFlii?').  TidiY, 
CxjjO^t  I  (.<x»<ija.fc-0. 


—  \l  fcilY  'DSJO'i^t 


SHEET  BORINS  NO. 

1  OF  {  V0VJS-S-SO3 


GROUND  ELEV.  TOTAL  DEPTH 

S5*5  <"8  ' 


BEGUN  :  0^00  Hitshs 


FINISHED:  09MS  *4|ish& 


GROUND  WATER  (DEPTH/ELEV.) : 

toA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

Cd*  /  S32.' 


STRATIGRAPHIC 

DESCRIPTION 


3“  fVsC’i-VAcr  oajo  °(*'  G.a-Avjeu- 


^ao«^oO,SA^Dv|  c^iUT 


-TfkO  ^  ‘S<=WOOS'rDV^te- 


I  J-{ 


"Bo  (2-1  W  €3  nTtA  t-V  »  nJ  PrTlL-Ci 

At 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-flOCK  CORE.  O-OTHEH 


NOTES:  ^>sjA^W  TtCrfVA^ 


BORING  NO.: 

Vvj\/3-S3>o3 


Metcalf  S  Eddv.  Inc 

ENSIfCERS 


PnO\£CT  :  N|LA6>fcB.  A>B.Pocur_ 


SITE  LOCATION: 

ar 

SlTTL  s  ,'5>0fl.i0  4.'=**  M 


GEOLOGIC  LOG 


LOCATION: 

\jO  J 


SHEET 
1  OF  1 


BORINS  NO. 

Va)\/S  - 


SROUrO  ELEV.  TOTAL  DEPTH 

93L«»  2.0* 


DRILL  CONTRACTOR:  MAiLSi^Wj^ 

ENS/SEO:  C(UTCHFifcoC> 

DRILL  RIS:  Acjce.n,  soit->^A>L 

DRILLER: 

HOLE  SIZE:  HEATHER: 

Sow. 


DRILLING  HETHOOt 

VAoo-OlO  STWlM  ¥VOt>t.«_ 


SvjOOV  , 


hJA 


SAMPLE 

DESCRIPTION 


TS'TtOiXJN;  ,  ■StVOO^I  StCT' 

Go  VJ2- .  C.ITTCS- 
Oi-Av/  TTi^\^€,  {tacJiC^ 


,  to --Soarfe-O, 

-  (ZCOk.^  OfcO  ^  M 
S^VoO.  L^O^TL  CpIH^ 
TaA^c  Keu->  Pe>5ftUK 

CSi>o)  r-voiS'T 


►J>  O  S  ^v-<p  fi 


iz.»o 


FINISHED:  iHotj  M 1 1  *=1  Ks 


KJA  ■  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 


STRATIGRAPHIC 

DESCRIPTION 


Baotoo  S^iur 


XaovoO ,  .  Saoo 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
R-ROCK  CORE.  O-OTHK 


NOTES:  Awftu'/T\<^At-sft’WPi-*.s 


BORINS  NO.: 

wiVS  '  52.0*4 


Metcalf  S  Eddv.  Inc. 

ENenCERB 


GEOLOGIC  LOG 


PROJECT  :  ti.xxtjPoa.r' 


S»€ET  BORING  NO. 

SITE  LOCATION:  I  JOB  NO.  {  1  OF  I  |  VOV  S  -  S-SoS, 

LOCATION:  GROIM)  ELEV.  I  TOTAL  DEPTH 

S vTe-**t  s  j  Tio «.>  oc»  31  s  Cw<vrt.ct«;too,  ujj  ^"5^  “Zo* 


DRILL  CONTRACTOR:  lENG/SEO:  c-rt.iroAPi«.uD  |  BEGUN  : 


DRILL  RIG:  Ac-ite»T.  DRILLER:  Tb.  T5ivlj_  FINISHED:  ni  S  Mb^tKiS 


HOLE  SIZE:  WEATHER:  .  GROUND  WATER  (DEPTH/ELEVJ: 


Su»JJOV  1  %0 


DRILLING  METHOD: 

STS.NA 


SAMPLE 

DESCRIPTION 


“BiZ-Cc^iO  j  ^A^oO'/ 

“Slijr.  ACic 

.  M.  CiST'. 


cop<vz.se.  so^o^“co^-^^ 

-rw-A^t.  ^>iVCA. 


OftJOLS 

•icPfS'r,  M.O  ^.■^T 


kJA  •  / 


TOP  OF  ROCK  (DEPTH/ELEV.): 

\0'  I  <^2.%' 


STRATIGRAPHIC 

DESCRIPTION 


•3"  ASPAAC-T  A>./a  “t''  feQ.Av;e'-  ' 


'S'lOvO'O  ,'SAvjOV 


T5rte<^0,  COAVtit  ■SA.MSVCtJt.i.-;; 

L(i^c.\C)  i 


Kou-iioc 
At  Zo' 


SAMPLE  TYPES 

SS-SPLIT  SPOON.  ST-SHELBY  TUBE 
H-flOCK  CORE.  O-OTHEH 


NOTES: 


BOniNG  NO.: 

vaJ\/S  -  SBoS 


